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INTERNATIONAL PREL5WNARY EXAMINATION REPORT 



International application No. 
PCT/AU99/01033 



Basis of the report 



X 



With regard to the elements of the international application:* 
| | the international application as originally filed. 

the description, pages 1-3, 10, 13-22, as originally filed, 
pages , filed with the demand, 

pages 4,4/1,11,11/1,12,12/1, received on 19 September 2000 with the letter of 19 September2000 
pages 5-9, received on 5 December 2000 with the letter of 29 November 2000 

the claims, pages , as originally filed, 

pages , as amended (together with any statement) under Article 19, 
pages , filed with the demand, 

pages 23,27-33, received on 19 September 2000 with the letter of 19 September 2000 
pages 24-26, received on 5 December 2000 with the letter of 29 November 2000 

| | the drawings, pages , as originally filed, 

pages , filed with the demand, 
pages , received on with the letter of 
| | the sequence listing part of the description: 

pages , as originally filed 

pages , filed with the demand 

pages , received on with the letter of 

With regard to the language, all the elements marked above were available or furnished to this Authority in the language in 
which the international application was filed, unless otherwise indicated under this item. 
These elements were available or furnished to this Authority in the following language which is: 
| | the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 

| | the language of publication of the international application (under Rule 48.3(b)). 

| | the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 

and/or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, was on the basis of the 
sequence listing: 

| | contained in the international application in written form, 

| | filed together with the international application in computer readable form. 

| | furnished subsequently to this Authority in written form. 

| | furnished subsequently to this Authority in computer readable form. 

[ | The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

| | The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished 

| [ The amendments have resulted in the cancellation of: 

| | the description, pages 

| | the claims, Nos. 

| | the drawings, sheets/fig. 

| | This report has been established as if (some of) the amendments had not been made, since they have been considered to 
go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

Replacement sheeis which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as "originally filed" and are not annexed to this report since they do not contain amendments (Rules 70. J 6 and 70.17). 

Any replacement sheet containing such amendments must be referred to under item J and annexed to this report 
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INTERNATIONAL PREnWlNARY EXAMINATION REPORT 



International application No. 
PCT/AU99/01033 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; citations 

and explanations supporting such statement 



1 . Statement 



Novelty (N) 


Claims 


1-67 


YES 




Claims 


none 


NO 


Inventive step (IS) 


Claims 


1-67 


YES 




Claims 


none 


NO 


Industrial applicability (IA) 


Claims 


1-67 


YES 




Claims 


none 


NO 



2. Citations and explanations (Rule 70.7) 

Novelty (N) and Inventive Step (IS) : Claims 1-67 

The claims are considered to be novel and inventive in the light of any one or more document cited in the 
International Search Report. The present invention is considered to be distinguished from the citations for the 
reasons given below:- 

Patent Abstracts of Japan, C-856, page 10, JP 03-112903 A (Nitto Denko Corp) 14 May 1991 discloses a 
termite trail pheromone preparation comprising hydroquinone or catechol (0.01-0.1 parts by weight), 
(3Z,6Z.8E)-dodecatrienol (1 part by weight) in a synthetic resin (20-1000 parts by weight). The catechol or 
hydroquinone is said function as a stabilizing agent for the preparation (most likely to inhibit oxidation of the 
(3Z,6Z,8E)-dodecatrienol, a Reticulitermes trail pheromone, as these compounds are both well known 
antioxidants). There is no suggestion that either of these two compounds possess feeding stimulant activity 
or that they are used for any purpose other than that of a stabilizing agent. 

US 5,756,114 teaches that resorcylic acid, protecatechuic acid and vanillic acid, are food odor attractants. 
There is no suggestion that these compounds possess any feeding stimulating activity. 

JP 05255007, JP 1056606, DE 4231045, AU 10625/83, Chemical abstracts (1982), 97, 222-223, abstract 
122002a and JP 58-157703 all disclose the use of various optionally substituted dihydroxyaryl compounds for 
the eradication of termites. None of these compounds is indicated to possess any feeding stimulating 
activity. 

Claims 1-21 are considered to be novel and inventive in the light of the commercially available pure 
compounds, such as catechol, dimethoxybenzene, hydroquinone, methoxyphenol, phenoxyphenol, 
phenylhydroquinone, phloroglucinol, quinhydrone, resorcinol, poly-meta-phenoxylene, arbutin, etc because 
these chemicals are in far higher concentrations than that found to be effective to elicit feeding activity. 
Further, there is some evidence that, under certain conditions, some of these compounds (hydroquinone or 
catechol) may act as insecticides (see JP 58-157703). 
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elicited feeding behaviour when applied without food onto 
glass plates. These extracts were tested with both 

Reticulitermes santonensis and Schedorhinotermes lama.nia.nus 
and proved to elicit a significant feeding preference in 
the two species. In view of this, Reinhard et al . 

suggested that the signal function of the labial gland 
secretion for food exploitation is phylogenetically old and 
non-species specific. The chemical signal has now been 
identified for the first time and has proved to work as a 
powerful feeding stimulant at natural low concentrations on 
a wide range of termite species. In view of this a class 
of compounds which stimulate termite feeding has been 
identified. 

15 DISCLOSURE OF THE INVENTION 

According to a first aspect of the present invention 
there is provided a feeding stimulant for stimulating 
feeding activity in termites, comprising an effective 
amount of a compound capable of stimulating feeding 
20 activity in termites, said compound having at least two OR 
groups, each of which is a substituent of an aryl moiety, 
and R is hydrogen or an organic group, and addition 
compounds thereof, and a biologically acceptable carrier 
and/or extender. 

2 5 Where the feeding stimulant is a compound in which at 

least one R is an organic group it may have feeding 
stimulating activity or may be a pre-cursor of a compound 
with feeding stimulating activity. 

In the former case, the organic group is preferably 

3 0 selected from the group consisting of alkyl, substituted 

alkyl, aryl or substituted aryl, and in the latter case is 
typically a compound which is hydrolysed to one having 
feeding stimulating activity, such as those in which the 



5 



10 
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such compound. Polymers or oligomers such as 

polyphenylethers , as well as being long-lived in the 
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transported into the nest by foragers and there distributed 
throughout the colony either via food exchange or mutual 
grooming between the nest mates. 

According to a fifth aspect of the present invention 
5 there is provided a termi ticidal composition comprising: 

(1) a termiticidal substance; and 

(2) a feeding stimulant as described above. 
According to a sixth aspect of the present invention 

there is provided a compound having at least two OR groups, 
10 each of which is a substituent of an aryl moiety, and R is 
hydrogen or an organic group, and addition compounds 
thereof, when used for stimulating feeding activity in 
termites . 

According to a seventh aspect of the present invention 
15 there is provided a compound having at least two OR groups, 
each of which is a substituent of an aryl moiety, and R is 
hydrogen or an organic group, and addition compounds 
thereof, when used in an amount effective to stimulate 
feeding activity in termites to attract termites to a 
20 locus. 

According to an eighth aspect of the present invention 
there is provided the use of a compound having at least two 
OR groups, each of which is a substituent of an aryl 
moiety, and R is hydrogen or an organic group, and addition 
2 5 compounds thereof, in stimulating feeding activity in 
termites . 

According to a ninth aspect of the present invention 
there is provided the use in an amount effective to 
stimulate feeding activity in termites of a compound 
30 capable of stimulating feeding activity in termites, said 
compound having at least two OR groups, each of which is a 
substituent of an aryl moiety, and R is hydrogen or an 
organic group, and addition compounds thereof, to attract 



PCT/AU99/01033 
Received 19 September 2000 



11/1 

termites to a locus. 

According to a tenth aspect of the present invention 
there is provided the use in an amount effective to 
stimulate feeding activity in termites of a compound 
capable of stimulating feeding activity in termites in the 
manufacture of a bait for attracting termites, said 
compound having at least two OR groups, each of which is a 
substituent of 
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an aryl moiety, and R is hydrogen or an organic group, and 
addition compounds thereof. 

According to an eleventh aspect of the present 
invention there is provided the use in an amount effective 
5 to stimulate feeding activity in termites of a compound 
capable of stimulating feeding activity in termites in the 
manufacture of a termiticidal composition, said compound 
having at least two OR groups, each of which is a 
substituent of an aryl moiety, and R is hydrogen or an 
10 organic group, and addition compounds thereof. 

According to a twelfth aspect of the present invention 
there is provided a method of stimulating feeding activity 
in termites, comprising the steps of: 

(1) providing a compound effective in stimulating 
15 feeding activity in termites having at least two OR groups, 

each of which is a substituent of an aryl moiety, and R is 
hydrogen or an organic group, and addition compounds 
thereof; and 

(2) applying said compound to a locus. 

2 0 Typically, the compound having at least two OR groups 

is a compound of general formula I as described above. 

It has been found that para-hydroquinone is the 
natural feeding stimulant, but exists in the labial glands 
of termites almost entirely as its glucose conjugate, 4- 

2 5 hydroxyphenyl-S-D-glucopyranoside , which is commonly called 

(3-arbutin. (3-Arbutin and glucose conjugates of the other 
compounds of general formula I may also be used in the 
invention described above. In particular, f3-arbutin or 
glucose conjugates of the other compounds of formula I can 

3 0 be incorporated into a bait matrix and, through slow decay 

generating an active compound of general formula I, could 
act as a slow-release system. 
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BEST MODE FOR CARRYING OUT THE INVENTION 

Preferred embodiments of the invention will now be 
described, by way of example only, with reference to the 
following examples. 
5 Example 1 - Use of Labial Glands Extracts as Termite 
Attractants 

In order to prepare labial gland extracts, termites 
were killed and the paired labial glands were removed. The 
labial glands were disrupted by freezing them for 15 
10 minutes at -20°C and extracted with 0.6 ml of water for 12 



PCT/AU99/01033 
Received 19 September 2000 



23 

THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS ; 

1. A feeding stimulant for stimulating feeding activity 
in termites, comprising an effective amount of a compound 
capable of stimulating feeding activity in termites, said 
5 compound having at least two OR groups, each of which is a 
substituent of an aryl moiety, and R is hydrogen or an 
organic group, and addition compounds thereof, and a 
biologically acceptable carrier and/or extender. 

10 2. A feeding stimulant as claimed in claim 1 wherein at 
least one R is an organic group and said compound has 
feeding stimulating activity. 

3 . A feeding stimulant as claimed in claim 2 wherein said 
15 organic group is selected from the group consisting of 

alkyl, substituted alkyl , aryl, substituted aryl, aralkyl 
and substituted aralkyl. 

4. A feeding stimulant as claimed in claim 1 wherein at 
2 0 least one R is an organic group and said compound is a 

precursor of a compound with feeding stimulating activity. 

5. A feeding stimulant as claimed in claim 4 wherein said 
compound is hydrolysed to a compound in which said at least 

2 5 one R is hydrogen. 

6. A feeding stimulant as claimed in claim 5 wherein said 
organic group is a carbohydrate moiety. 

30 7. A feeding stimulant as claimed in claim 6 wherein said 
compound is (B-arbutin. 



10 
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c laims 1 to 2 1 . 

26 . A bait as claimed in claim 25 wherein said food 
source is a source of cellulose. 

27 . A bait as claimed in claim 26 wherein said food 
source is selected from the group consisting of paper, 
cardboard, canite, chipboard, sound wood and fungally 
decayed wood. 

28. A bait as claimed in any one of claims 25 to 27 
further comprising a termiticidal substance. 



29. A bait as claimed in claim 28 in which said 
15 termiticidal substance is a chitin synthesis inhibitor or 

an insect growth regulator. 

30. A bait as claimed in any one of claims 25 to 29 
further comprising an antioxidant. 

20 

31. A bait as claimed in any one of claims 25 to 30 
further comprising a synergist and/or other attractants. 

32. A bait as claimed in any one of claims 25 to 31 
25 further comprising nutrients such as nitrogen-containing 

compounds and carbohydrates . 

33. A termiticidal composition comprising: 
(1) a termiticidal substance; and 

30 (2) a feeding stimulant as claimed in any one of 

claims 1 to 21. 
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34. A termiticidal composition as claimed in claim 33 
wherein said termiticidal substance is a chitin synthesis 
inhibitor or insect growth regulator. 

5 35. A compound having at least two OR groups, each of 
which is a substituent of an aryl moiety, and R is hydrogen 
or an organic group, and addition compounds thereof, when 
used for stimulating feeding activity in termites. 

10 36. A compound as claimed in claim 35 of general formula 
I as defined in claim 9 . 

37. A compound having at least two OR groups, each of 
which is a substituent of an aryl moiety, and R is hydrogen 

15 or an organic group, and addition compounds thereof, when 
used in an amount effective to stimulate feeding activity 
in termites to attract termites to a locus. 

38. A compound as claimed in claim 37 of general formula 
20 I as defined in claim 9 . 

39. The use of a compound having at least two OR groups, 
each of which is a substituent of an aryl moiety, and R is 
hydrogen or an organic group, and addition compounds 

25 thereof, in stimulating feeding activity in termites. 

40. The use of a compound as claimed in claim 39 wherein 
said compound is of general formula I as defined in claim 
9. 

30 

41. The use in an amount effective to stimulate feeding 
activity in termites of a compound capable of stimulating 
feeding activity in termites, said compound having at least 
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two OR groups, each of which is a substituent of an aryl 
moiety, and R is hydrogen or an organic group, and addition 
compounds thereof, to attracc termites to a locus. 

5 42. The use of a compound as claimed in claim 41 wherein 
said compound is of general formula I as defined in claim 
9 . 

43 . The use in an amount effective to stimulate feeding 
10 activity in termites of a compound capable of stimulating 
feeding activity in termites in the manufacture of a bait 
for attracting termites, said compound having at least two 
OR groups, each of which is a substituent of an aryl 
moiety, and R is hydrogen or an organic group, and addition 
15 compounds thereof. 

44. The use of compound as claimed in claim 43 wherein 
said compound is of general formula I as defined in claim 
9 . 

20 

45. The use in an amount effective to stimulate feeding 
activity in termites of a compound capable of stimulating 
feeding activity in termites in the manufacture of a 
termiticidal composition, said compound having at least two 

2 5 OR groups, each of which is a substituent of an aryl 

moiety, and R is hydrogen or an organic group, and addition 
compounds thereof . 

46. The use of a compound as claimed in claim 45 wherein 

3 0 said compound is of general formula 1 as defined in claim 

9 . 
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47. A method of stimulating feeding activity in termites, 
comprising the steps of: 

(1) providing a compound effective in stimulating 
feeding activity in termites having at least two OR groups, 

5 each of which is a substituent of an aryl moiety, and R is 
hydrogen or an organic group, and addition compounds 
thereof ; and 

( 2 ) applying said compound to a locus . 

10 48. A method as claimed in claim 47 wherein at least one R 
is an organic group and said compound has feeding 
stimulating activity . 

49. A method as claimed in claim 48 wherein said organic 
15 group is selected from the group consisting of alkyl , 

substituted alkyl, aryl, substituted aryl, aralkyl and 
substituted aralkyl . 

50. A method as claimed in claim 47 wherein at least one R 
2 0 is an organic group and said compound is a precursor of a 

compound with feeding stimulating activity . 

51. A method as claimed in claim 50 wherein said compound 
is hydrolysed to a compound in which said at least one R is 

2 5 hydrogen. 

52 . A method as claimed in claim 51 wherein said organic 
group is a carbohydrate moiety. 

30 53. A method as claimed in claim 52 wherein said compound 
is p-arbutin . 
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54. A method as claimed in claim 47 wherein said compound 
has an aromatic nucleus substituted by said at least -cv/o Ox 
groups . 

5 55. A method as claimed in claim 54 wherein said compound 
has the following general formula I: 



10 




( r ) 



wherein Ri is selected from the group consisting of 
15 hydrogen, alkyl, substituted alkyl, aryl , substituted aryl , 
aralkyl and substituted aralkyl; 

R 2/ R3, R4, R5 and R 6 are independently selected from 
the group consisting of hydrogen, hydroxyl , alkyl, 
substituted 'alkyl, alkoxy, substituted alkoxy, aryl, 
20 substituted aryl, aryloxy, substituted aryloxy, alkaryl, 
substituted alkaryl, alkaryloxy and substituted alkaryloxy, 
or R 2 and R 3 together, R 3 and R 4 together, R 4 and R 5 together 
and/or R 5 and R 6 together form an aryl group ; 

provided only that least one of R 2 , R3 / R4 , R5 or R 5 is 
25 hydroxyl, alkoxy, substituted alkoxy, aryloxy, substituted 
aryloxy, alkaryloxy or substituted alkaryloxy. 

56. A method as claimed in claim 55 wherein Ri is selected 
from the group consisting of hydrogen, alkyl, aryl and 
3 0 alkaryl. 



57. A method as claimed in claim 56 wherein R 2 is selected 
from the group consisting of hydrogen, methyl, ethyl, 
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phenyl and benzyl . 

58. A method as claimed in claim 57 wherein R: is 
hydrogen . 

5 59. A method as claimed in claim 54 wherein R 2 , R5 , R-i , R5 
and R 6 are independently selected from the group consisting 
of hydrogen, hydroxyl, alkyl , alkoxy, aryl , aryloxy, 
alkaryl, and alkaryloxy. 

10 60. A method as claimed in claim 58 wherein R 2 , R3 / , R5 
and R 6 are independently selected from the group consisting 
of hydrogen, hydroxyl, methyl, ethyl, methoxy, ethoxy, 
phenyl, phenoxy, benzyl and benzyloxy. 

15 61. A method as claimed in claim 60 wherein R 2 or R 6 is 
hydroxyl . 

62 . A method as claimed in claim 60 wherein R 3 or R 5 is 
hydroxyl . 

20 

63 . A method as claimed in claim 60 wherein R 4 is 
hydroxyl . 

64 . A method as claimed in claim 47 wherein said compound 
25 is selected from the group consisting of; 

p-hydroquinone 
quinhydrone 
catechol 
resorcinol 
30 phloroglucinol 
4-methoxyphenol 
methoxyhydroquinone 
1 , 4-dimethoxybenzene 
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4 -phenoxyphenol 
phenylhydroquinone 
4 -benzyloxyphenol 




5 65. A method as claimed in claim 47 wherein said compound 
has a plurality of aryl moieties. 

66. A method as claimed in claimed 42 wherein each said 
aryl moiety is a benzene ring. 

10 

67. A method as claimed in claim 43 wherein said compound 
is a polyphenylether . 
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8. A feeding stimulant as claimed in claim 1 wherein said 
aryl group is a benzene ring substituted by said at least 
two OR groups . 

9. A feeding stimulant as claimed in claim 8 wherein said 
5 compound has the following general formula I: 



10 




( I ) 



wherein Ri is selected from the group consisting of 
hydrogen, alkyl, substituted alkyl , aryl, substituted aryl, 
15 aralkyl and substituted aralkyl; 

R2/ R3/ ^4/ R 5 and R e independently selected from 

the group consisting of hydrogen, hydroxyl , alkyl, 
substituted alkyl, alkoxy, substituted alkoxy, aryl, 
substituted aryl, aryloxy, substituted aryloxy, aralkyl, 
2 0 substituted aralkyl, aralkyloxy and substituted aralkyloxy, 
or R 2 and R 3 together, R 3 and R 4 together, R 4 and R 5 together 
and/or R 5 and R 6 together form an aryl group; 

provided only that least one of R 2 , R3 / R4/ Rs or R 6 is 
hydroxyl, alkoxy, substituted alkoxy, aryloxy, substituted 
25 aryloxy, aralkyloxy or substituted aralkyloxy. 



10. A feeding stimulant as claimed in claim 9 wherein Ri 
is selected from the group consisting of hydrogen, alkyl, 
aryl and aralkyl . 

11. A feeding stimulant as claimed in claim 10 wherein Ri 
is selected from the group consisting of hydrogen, methyl, 
ethyl, phenyl and benzyl. 
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12. A feeding stimulant as claimed in claim 11 wherein Ri 
is hydrogen . 

13. A feeding stimulant as claimed in claim 9 wherein R 2 , 
5 R 3 , R 4 , R5 and R 6 are independently selected from the group 

consisting of hydrogen, hydroxyl , alkyl , alkoxy, aryl, 
aryloxy, aralkyl, and aralkyloxy. 

14. A feeding stimulant as claimed in claim 13 wherein R 2 , 
10 R 3/ R 4 , R 5 and R 6 are independently selected from the group 

consisting of hydrogen, hydroxyl, methyl, ethyl, methoxy, 
ethoxy, phenyl, phenoxy, benzyl and benzyloxy. 

15. A feeding stimulant as claimed in claim 14 wherein R 2 
15 or R 6 is hydroxyl . 

16. A feeding stimulant as claimed in claim 14 wherein R 3 
or R5 is hydroxyl. 

20 17 . A feeding stimulant as claimed in claim 14 wherein R 4 
is hydroxyl . 

18. A feeding stimulant as claimed in claim 1 wherein said 
compound is selected from the group consisting of: 
2 5 p-hydroquinone 



quinhydrone 



catechol 



resorcinol 



phloroglucinol 



30 



4 -me thoxypheno 1 



methoxyhydroquinone 



1 , 4 -dimethoxybenzene 
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4 -phenoxyphenol 



phenylhydroquinone 
4 -benzyloxyphenol 



5 19. A feeding stimulant as claimed in claim 1 wherein said 
compound has a plurality of aryl moieties. 

20. A feeding stimulant as claimed in claimed 19 wherein 
each said aryl moiety is a benzene ring. 

10 

21. A feeding stimulant as claimed in claim 20 wherein 
said compound is a polyphenylether . 

22. A method of stimulating feeding activity in termites, 
15 comprising the steps of: 

(1) providing a feeding stimulant as claimed in any 
one of claims 1 to 21; and 

(2) applying said feeding stimulant to a locus. 

20 23. A method as claimed in claim 22 further comprising 
the step of providing a food source at said locus. 

24. A method of attracting termites to a locus, 
comprising the steps of: 
25 (1) providing a food source at said locus; 

(2) providing a feeding stimulant as claimed in any 
one of claims 1 to 21; and 

(3) applying said feeding stimulant to said locus. 

30 25. A bait for attracting termites, comprising: 

(1) a food source; and 

(2) a feeding stimulant as claimed in any one of 
claims 1 to 21. 
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environment, will progressively hydrolyse to compounds 
having feeding stimulating activity. 

Compounds having feeding stimulating activity 
typically comprise a benzene ring substituted by said at 
least two OR groups . 

Typically such compounds have the following general 

formula I : 

>^ R 2 

(I) 




15 wherein Ri is selected from the group consisting of 

hydrogen, alkyl, substituted alkyl , aryl , substituted aryl, 
aralkyl, and substituted aralkyl; 

R 2 / ^3/ ^4, ^5 and R 6 are independently selected from 
the group consisting of hydrogen, hydroxy 1, alkyl, 
20 substituted alkyl, alkoxy, substituted alkoxy, aryl, 
substituted aryl , aryloxy , substituted aryloxy , aralkyl , 
substituted aralkyl, aralkyloxy and substituted aralkyloxy, 
or R 2 and R 3 together, R 3 and R 4 together, R 4 and R 5 together 
and/or R 5 and R 6 together form an aryl group; 
2 5 provided only that at least one of R 2 , R3 # R4 * or R 6 

is hydroxyl, alkoxy, substituted alkoxy, aryloxy, 
substituted aryloxy, aralkyloxy or substituted aralkyloxy. 

Preferably, R x is selected from the group consisting 
of hydrogen, alkyl, aryl and aralkyl. 
30 More preferably, Ri is selected from the group 

consisting of hydrogen, methyl, ethyl, phenyl and benzyl. 
More preferably still, Ri is hydrogen. 
Preferably, R 2 , R3, R4 , R5 and R 6 are independently 
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10 



15 



20 



25 



selected from the group consisting of hydrogen, hydroxyl , 
alkyl, alkoxy, aryl, aryloxy, aralkyl, and aralkyloxy. 

More preferably, R 2 , R31 R<a / R s and R 5 are 
independently selected from the group consisting of 
hydrogen, hydroxyl, methyl, ethyl, methoxy, ethoxy, phenyl, 
phenoxy, benzyl and benzyloxy. 

More preferably still, at least one of R 2 , R3 , R4 , R5 
or R 6 is hydroxyl. In particular, R 2 or R 6 , R3 or R 5 or R 4 
is typically hydroxyl . 

Particularly preferred compounds for use in the 
present invention are selected from the group consisting 
of: 

p-hydroquinone (1,4 -dihydroxybenzene ) 
catechol ( 1 , 2 -dihydroxybenzene ) 
resorcinol (1,3 -diahydroxybenzene ) 
phloroglucinol (1,3, 5- trihydroxybenzene ) 
4-methoxyphenol 

methoxyhydroquinone (l-methoxy-2 , 5 -dihydroxybenzene ) 

1 , 4 -dimethoxybenzene 

4 -phenoxyphenol 

phenylhydroquinone 

4 -benzyl oxyphenol 

Moreover, addition compounds such as quinhydrone (an 
addition compound of 1 mole hydroquinone and 1 mole 
quinone) are also envisaged . 

Alternatively, said compound may have a plurality of 
aryl moieties . 

Preferably each said aryl moiety is a benzene ring and 
the compound is a polyphenylether . Typically, the 

polyphenylether is an ether of p-hydroquinone having 
between 2 and 5 p-hydroquinone residues. 
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As used throughout the specification and claims the 
term "alkyl" refers to straight or branched chain alkyl 
radicals, preferably Ci-C i0 alkyl radicals and, more 
preferably, C1-C4 alkyl radicals. 
5 As used throughout the specification and claims the 

term "substituted alkyl" refers to an alkyl radical 
substituted by any substituent, conveniently, by hydroxyl , 
alkoxy, carboxy, carboxyalkyl , carbamoyl, carbamide amino, 
mono- or di- alkyl substituted amino, halogen, 

10 alkylcarbonyloxy or alkylcarbonylamino . 

As used throughout the specification the term "aryl" 
refers to a six-membered carbocyclic aromatic ring or a 
five- or six-membered heterocyclic aromatic ring containing 
1, 2 or 3 oxygen, nitrogen or sulphur atoms as the 

15 heteroatom, and includes fused ring systems containing a 
plurality of such rings. 

As used throughout the specification and claims the 
term "substituted aryl" refers to an aryl radical 
substituted by any substituent, conveniently, by alkyl, 

20 hydroxyl, alkoxy, carboxy, carboxyalkyl, carbamoyl, 
carbamido, amino, mono- or di- alkyl substituted amino, 
halogen, alkylcarbonyloxy or alkylcarbonylamino. 

As used throughout the specification and claims the 
term "alkoxy" refers to an alkoxy radical containing a 

25 straight or branched chain alkyl radicals, preferably Ci-Cio 
alkyl radicals and, more preferably, Ci-C 4 alkyl radicals. 

As used throughout the specification and claims the 
term "substituted alkoxy" refers to an alkoxy radical 
substituted by any substituent, conveniently, by hydroxyl, 

3 0 alkoxy, carboxy, carboxyalkyl, carbamoyl, carbamido, amino, 
mono- or di- alkyl substituted amino, halogen, 
alkylcarbonyloxy or alkylcarbonylamino . 
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As used throughout the specification and claims the 
term "aryloxy" refers to an aryloxy radical containing a 
six-membered carbocyclic aromatic ring or a five- or six- 
membered heterocyclic aromatic ring containing 1, 2 or 3 
5 oxygen, nitrogen or sulphur atoms as the heteroatom, and 
includes fused ring systems containing a plurality of such 
rings . 

As used throughout the specification and claims the 
term "substituted aryloxy" refers to an aryloxy radical 

10 substituted by any substituent, conveniently, by alkyl, 
hydroxy 1 , alkoxy , carboxy , carboxyalky 1 , carbamoyl , 
carbamido, amino, mono- or di- alkyl substituted amino, 
halogen, alkylcarbonyloxy or alkylcarbonylamino . 

As used throughout the specification and claims the 

15 term "aralkyl" refers to an aralkyl radical comprising a 
straight or branched chain alkylene radical, preferably a 
Ci-Cio alkylene radical and, more preferably, a Ci_C 4 
alkylene radical and a six-membered carbocyclic aromatic 
ring or a five- or six-membered heterocyclic aromatic ring 

20 containing 1, 2 or 3 oxygen, nitrogen or sulphur atoms as 
the heteroatom, and includes fused ring systems containing 
a plurality of such rings. 

As used throughout the specification and claims the 
term "substituted aralkyl" refers to an aralkyl radical 

2 5 substituted by any substituent, conveniently, by hydroxy 1 , 

alkoxy, carboxy, carboxyalky 1 , carbamoyl, carbamido, amino, 
mono- or di- alkyl substituted amino, halogen, 
alkylcarbonyloxy or alkylcarbonylamino . 

As used throughout the specification and claims the 

3 0 term "aralkyloxy" refers to an aralkyloxy radical 

containing a straight or branched chain alkyleneoxy group, 
preferably a Ci-Cio alkyleneoxy group and, more preferably, 
C: C.i alkyleneoxy group, and a six-membered carbocyclic 
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aromatic ring or a five- or six-membered heterocyclic 
aromatic ring containing 1, 2 or 3 oxygen, nitrogen or 
sulphur atoms as the heteroatom, and includes fused ring 
systems containing a plurality of such rings. 
5 As used throughout the specification and claims the 

term "substituted aralkyloxy" refers to an aralkyloxy 
radical substituted by any substi tuent , conveniently, by 
hydroxyl, alkoxy, carboxy, carboxyalkyl, carbamoyl, 
carbamido, amino, mono- or di- alkyl substituted amino, 

10 halogen, alkylcarbonyloxy or alkylcarbonylamino . 

As used throughout the specification and claims, the 
words "comprise", "comprises" and "comprising" are used 
in a non-exclusive sense, except where the context 
requires otherwise . 

15 According to a second aspect of the present invention 

there is provided a method of stimulating feeding activity 
in termites, comprising the steps of: 

(1) providing a feeding stimulant as described 
above ; and 

20 (2) applying said feeding stimulant to a locus. 

Preferably, there is a food source at said locus. 
According to a third aspect of the present invention 
there is provided a method of attracting termites to a 
locus, comprising the steps of: 
25 (1) providing a food source at said locus, 

(2) providing a feeding stimulant as described 
above; and 

(3) applying said feeding stimulant to said locus. 
The compounds of general formula I act as a feeding 

30 stimulant and/or attractant to termite species, in 
particular, to Mastotermes darwiniensis , Coptotermes 
acinaciformis, Kalotermes flavicollis , Crypto termes brevis, 
Hodotermes mossambicus , Zootermopsis angusticollis , 




AMENDED SHEET 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/AU 99/01033 



CLASSIFICATION OF SUBJECT MATTER 



IntCl 6: A01N 31/16 

According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
A01N 31/16 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
AU IPC as above 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
Dervvent (WI^AT), Chemical Abstracts and Agricola (termite AND (arbutin OR hydroquinone OR quinhydrone OR 
catechol OR resorcinol OR phloroglucinol OR dimethoxybenzene OR polyphenyl ether) 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Patent Abstracts of Japan, C-199, page 107, JP 58-157703 A (TAKEDA 
YAKUHIN KOGYO K.K.) 19 September 1983 
(see entire abstract) 

Patent Abstract of Japan, C-856, page 10, JP 03-1 12903 A (NITTO DENKO 
CORP) 14 May 1991 
(see entire abstract) 

AU-B-10625/83 (563232) (Montedison S.p.A.) 28 July 1983 

(see entire specification, in particular page 4 lines 27-32 and claim 1) 



46-47 



38-39, 42-43 



46-47 



Further documents are listed in the 
continuation of Box C 



X 



See patent family annex 



* Special categories of cited documents: 

"A" document defining the general stale of the art which is 
not considered to be of particular relevance 

"E" earlier application or patent but published on or after 
the international filing date 

"L" document which may throw doubts on priority claim(s) 
or which is cited to establish the publication date of 
another citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, 
exhibition or other means 

"P" document published prior to the international filing 



"Y" 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot 
be considered novel or cannot be considered to involve an 
inventive step when the document is taken alone 
document of particular relevance; the claimed invention cannot 
be considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



date but later tnan tne pnoniv aaic ciaimeu 
Date of the actual completion of the international search 
1 1 January 2000 


Date of mailing of the international search report 

1 8 JAN 20DO 


Name and mailing address of the ISA/A U 

AUSTRALIAN PATENT OFFICE . 
PO BOX 200, WODEN ACT 2606, AUSTRALIA 
E-mail address: pct@ipaustralia.gov.au 
Facsimile No. (02) 6285 3929 


Authorized officer / / / 

NORMAN BLOM ^^^^C^ \ 
Telephone No.: (02) 6283 2238 J£=^ 



Form PCT/ISA/2 10. (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/AU 99/01033 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


f"*itntinn nf rinriiment with indication where nnnronriate of the relevant nassaces 


Relevant to 
claim No. 


X 


Chemical Abstracts, (1982), 97(15), 222-223, abstract no 122002a, Columbus, Ohio, USA, 
(Yaga Shiryo, "Termite resistance of Okinawan timbers. VIII. New termite control agents from 
reduced benzoic acid derivatives", Mokuzai Gakkaishi (1982), 28(6), 393-398 (Japanese)), 
(see entire abstract) 


46-47 


X 


Derwent Abstract Accession No 89-1 10592/15, Class C03, JP 01056606 A (TOHOKU KAKO 
KJC) 3 Maxell 1 y&y 
(see entire abstract) 


46-47 


X 


Derwent Abstract Accession No 94-102240/13, Class C03, DE 423 1045 A (DESOWAG 
MATERIALSCHUTZ GMBH) 24 March 1 994 
(see entire abstract) 


46-47 


X 


Derwent Abstract Accession No 93-348296/44, Class C03, JP 05255007 A (Tufty GmbH) 5 

October 1993 

(see entire abstract) 


HO— *♦ / 


X 


Aldrich Catalog Handbook of Fine Chemicals 1990-1991, Aldrich Chemical Company, Inc, 
Milwaukee, Wisconsin, USA 

(see product numbers P3,800-5 (phloroglucinol, page 1054), HI, 790-2 (hydroquinone, page 
717), 28,296-0 (quinhydrone, page 1127), 13,501-1 (catechol, page 268), R40-6 (resorcinol, 
page 1132), MI,865-5 (4-methoxyphenol, page 842), D13, 135-0 (dimethoxybenzene; page 
491), 23,066-9 (4-phenoxyphenol, page 1029), 22,781-1 (phenylhydroquinone, page 1041) ) 
(see product number 23,664-0 ( 1 ,4-di hydroxy naphthalene, page 479) 


1-5, 8-18 
19-20 


X 


Kodak Catalog no. 46, Eastman Organic Chemicals, Rochester, New York, USA 1971 
(see product number 1 1206 (poly-m-phenoxyiene, page 159) 


21 


X 


Sigma Chemical Company Catalog of Biochemicals Organic Compounds for Research, 1993 
(see product number A4256 (arbutin, page 126) 


6-7 



Form PCT/ISA/210 (continuation of Box C)( July 1998) 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



This Annex lists the known "A" publication level patent family members relating to the patent documents cited 
in the above-mentioned international search report. The Australian Patent Office is in no way liable for these 
particulars which are merely given for the purpose of information. 



Patent Document Cited in Search 
Report 






Patent Family Member 


i 

; 3 / f m 


DE 


4231045 


FR 


265539 






AU 


10625/83 


BR 
ZA 


8300306 
8300399 


IT 8219237 
CH 643223 


JP 58128302 


JP 


58157703 


NONE 








JP 


03112903 


NONE 








JP 


01056606 


NONE 








JP 


05255007 


NONE 






END OF ANNEX 



International application No. 
PCT/AU 99/01033 



Form PCT/ISA/210 (citation family annex) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/AU 99/01033 



A. 



CLASSIFICATION OF SUBJECT MATTER 



IntCl 6: AO IN 31/16 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. 



FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
A01N 31/16 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
AU IPC as above 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
Derwent (WPAT), Chemical Abstracts and Agricola (termite AND (arbutin OR hydroquinone OR quinhydrone OR 
catechol OR resorcinol OR phloroglucinol OR dimethoxybenzene OR polyphenyl ether) 



C. 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Patent Abstracts of Japan, C-199, page 107, JP 58-157703 A (TAKEDA 
YAKUHIN KOGYO K.K.) 19 September 1983 
(see entire abstract) 

Patent Abstract of Japan, C-856, page 10, JP 03-1 12903 A (NITTO DENKO 
CORP) 14 May 1991 
(see entire abstract) 

AU-B-10625/83 (563232) (Montedison S.p. A) 28 July 1983 

(see entire specification, in particular page 4 lines 27-32 and claim 1) 



46-47 



38-39, 42-43 



46-47 



Further documents are listed in the 
continuation of Box C 



X See patent family annex 



"A" 
"E" 
"L" 

"O" 

npn 



Special categories of cited documents: 

document defining the general state of the art which is 
not considered to be of particular relevance 
earlier application or patent but published on or after 
the international filing date 

document which may throw doubts on priority ciaim(s) 
or which is cited to establish the publication date of 
another citation or other special reason (as specified) 
document referring to an oral disclosure, use, 
exhibition or other means 

document published prior to the international filing 
date but later than the priority date claimed 



"T" later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot 
be considered novel or cannot be considered to involve an 
inventive step when the document is taken alone 

" Y w document of particular relevance; the claimed invention cannot 
be considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 

" &" document member of the same patent family 



Date of the actual completion of the international search 
1 1 Januarv 2000 



Date of mailing of the international search report 

1 8 JAN 20D0 




Name and mailing address of the ISA/AU 

AUSTRALIAN PATENT OFFICE 

PO BOX 200, WODEN ACT 2606, AUSTRALIA 

E-mail address: pct@ipaustralia.gov.au 

Facsimile No. (02) 6285 3929 



Authorized officer 



NORMAN BLOM 

Telephone No.: (02) 6283 2238 



Form PCT/ISA/210 (second sheet) (July 1998) 



* 



INTERNATIONAL SEARCH REPORT 



International application No. 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to 
claim No. 


X 


Chemical Abstracts, (1982), 97(15), 222-223, abstract no 122002a, Columbus, Ohio, USA, 
(Yaga Shiryo, "Termite resistance of Okinawan timbers. VIII. New termite control agents from 
reduced benzoic acid derivatives", Mokuzai Gakkaishi (1982), 28(6), 393-398 (Japanese)), 
(see entire abstract) 


46-47 


X 


Derwent Abstract Accession No 89-1 10592/15, Class C03, JP 01056606 A (TOHOKU KAKO 
KK) 3 March 1989 
(see entire abstract) 


46-47 


X 


Derwent Abstract Accession No 94-102240/13, Class C03, DE 423 1045 A (DESOWAG 
MATERIAL SCHUTZ GMBH) 24 March 1994 
(see entire abstract) 


46-47 


X 


Derwent Abstract Accession No 93-348296/44, Class C03, JP 05255007 A (Tufty GmbH) 5 

October 1993 

(see entire abstract) 


46-47 


X 


Aldrich Catalog Handbook of Fine Chemicals 1990-1991, Aldrich Chemical Company, Inc, 
Milwaukee, Wisconsin, USA 

(see product numbers P3,800-5 (phloroglucinol, page 1054), Hl,790-2 (hydroquinone, page 
717), 28,296-0 (quinhydrone, page 1127), 13,501-1 (catechol, page 268), R40-6 (resorcinol, 
page 1132), Ml,865-5 (4-methoxyphenoL page 842), D13, 135-0 (dimethoxybenzene, page 
491), 23,066-9 (4-phenoxyphenol, page 1029), 22,781-1 (phenylhydroquinone, page 1041) ) 
(see product number 23,664-0 (1,4-dihydroxy naphthalene, page 479) 


1-5, 8-18 
19-20 


X 


Kodak Catalog no. 46, Eastman Organic Chemicals, Rochester, New York, USA 1971 
(see product number 11206 (poly-m-phenoxylene, page 159) 


21 


X 


Sigma Chemical Company Catalog of Biochemicals Organic Compounds for Research, 1993 
(see product number A4256 (arbutin, page 126) 


6-7 



Form PCT/ISA/210 (continuation of Box C) (July 1998) 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



International application No. 
PCT/AU 99/01033 



This Annex lists the known "A" publication level patent family members relating to the patent documents cited 
in the above-mentioned international search report. The Australian Patent Office is in no way liable for these 
particulars which are merely given for the purpose of information. 



Patent Document Cited in Search 
Report 






Patent Family Member 






DE 4231045 


FR 


265539 








AU 10625/83 


BR 
ZA 


8300306 
8300399 


IT 8219237 
CH 643223 


JP 


58128302 



JP 58157703 NONE 



JP 


03112903 


NONE 




JP 


01056606 


NONE 




JP 


05255007 


NONE 










END OF ANNEX 



Form PCT/ISA/210 (citation family annex) (July 1998) 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 
A01N 31/16 



Al 



(11) International Publication Number: 
(43) Internationa] Publication Date: 



WO 00/36914 

29 June 2000 (29.06.00) 



(21) International Application Number: PCT/AU99/01033 

(22) International Filing Date: 25 November 1999 (25.1 1.99) 



(30) Priority Data: 
PP 7842 



22 December 1 998 (22. 1 2.98) AU 



(71) Applicant (for all designated States except US): COMMON- 

WEALTH SCIENTIFIC AND INDUSTRIAL RESEARCH 
ORGANISATION [AU/AU]; Limestone Avenue, Campbell, 
ACT 2612 (AU). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): REINHARD, Judith 
[DE/DE]; Albrechstrasse 97, D-12167 Berlin (DE). 
LACEY, Michael, James [AU/AU]; 41 Glasgow Street, 
Hughes, ACT 2605 (AU). LENZ, Michael [AU/AU]; 8 
Suttor Street, Ainslie, ACT 2602 (AU). 

(74) Agent: GRIFFITH HACK; G.P.O. Box 3125, Brisbane, QLD 
4001 (AU). 



(81) Designated States: AE, AL, AM, AT, AU, AZ, BA, BB, BG, 
BR, BY, CA t CH, CN, CR, CU, CZ, DE, DK, DM, EE, 
ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, 
KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, 
MD, MG, MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU, 
SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, TZ, UA, UG, 
US, UZ, VN, YU, ZA, ZW, ARIPO patent (GH, GM, KE, 
LS, MW, SD, SL, SZ, TZ, UG, ZW), Eurasian patent (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), European patent (AT, 
BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, 
MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, CI, CM, 
GA, GN, GW, ML, MR, NE, SN, TD, TG). 



Published 

With international search report. 



(54) Title: TERMITE ATTRACTANT AND/OR FEEDING STIMULANT 
(57) Abstract 

A feeding stimulant for stimulating feeding activity in termites, comprising a compound having at least two OR groups, each of 
which is a substituent of an aryl moiety, and R is hydrogen or an organic group, and addition compounds thereof. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


E5 


Spain 


LS 


AM 


Armenia 


FI 


Finland 


LT 


AT 


Austria 


FR 


France 


LU 


AU 


Australia 


GA 


Gabon 


LV 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


BB 


Barbados 


GH 


Ghana 


MG 


BE 


Belgium 


GN 


Guinea 


MK 


BF 


Burkina Faso 


GR 


Greece 




BG 


Bulgaria 


HU 


Hungary 


ML 


BJ 


Benin 


IE 


Ireland 


MN 


BR 


Brazil 


IL 


Israel 


MR 


BY 


Belarus 


IS 


Iceland 


MW 


CA 


Canada 


IT 


Italy 


MX 


CF 


Central African Republic 


JP 


Japan 


NE 


CG 


Congo 


KE 


Kenya 


NL 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


CI 


Cdte d'Tvoire 


KP 


Democratic People's 


NZ 


CM 


Cameroon 




Republic of Korea 


PL 


CN 


China 


KR 


Republic of Korea 


PT 


CU 


Cuba 


KZ 


Kazakstan 


RO 


CZ 


Czech Republic 


LC 


Saint Lucia 


RU 


DE 


Germany 


LI 


Liechtenstein 


SD 


DK 


Denmark 


LK 


Sri Lanka 


SE 


EE 


Estonia 


LR 


Liberia 


SG 



Lesotho 

Lithuania 

Luxembourg 

Latvia 

Monaco 

Republic of Moldova 

Madagascar 

The former Yugoslav 

Republic of Macedonia 

Mali 

Mongolia 

Mauritania 

Malawi 

Mexico 

Niger 

Netherlands 

Norway 

New Zealand 

Poland 

Portugal 

Romania 

Russian Federation 

Sudan 

Sweden 

Singapore 



SI 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


sz 


Swaziland 


TD 


Chad 


TG 


Togo 


TJ 


Tajikistan 


TM 


Turkmenistan 


TR 


Turkey 


TT 


Trinidad and Tobago 


UA 


Ukraine 


UG 


Uganda 


US 


United States of America 


uz 


Uzbekistan 


VN 


Viet Nam 


YU 


Yugoslavia 


ZW 


Zimbabwe 



\(& / WO 00/36914 PCT/AU99/01033 

' .V 



o 



ft 



elicited feeding behaviour when applied without food onto 
glass plates. These extracts were tested with both 
RGticulitGjrwes scintonensis and Schedorhinotermes lamanianus 
and proved to elicit a significant feeding preference in 
5 the two species. In view of this, Reinhard et al . 
suggested that the signal function of the labial gland 
secretion for food exploitation is phylogenetically old and 
non-species specific. The chemical signal has now been 
identified for the first time and has proved to work as a 
10 powerful feeding stimulant at natural low concentrations on 
a wide range of termite species. In view of this a class 
of compounds which stimulate termite feeding has been 
identified . 



15 DISCLOSURE OF THE INVENTION 

According to a first aspect of the present invention 
there is provided a feeding stimulant for stimulating 
feeding activity in termites, comprising a compound having 
at least two OR groups, each of which is a substituent of 

2 0 an aryl moiety, and R is hydrogen or an organic group, and 

addition compounds thereof . 

Where the feeding stimulant is a compound in which at 
least one R is an organic group it may have feeding 
stimulating activity or may be a pre-cursor of a compound 
25 with feeding stimulating activity. 

In the former case, the organic group is preferably 
selected from the group consisting of alkyl, substituted 
alkyl, aryl or substituted aryl, and in the latter case is 
typically a compound which is hydrolysed to one having 

3 0 feeding stimulating activity, such as those in which the 

organic group is a carbohydrate moiety. p-Arbutin is one 
such compound. Polymers or oligomers such as 

polyphenylethers , as well as being long-lived in the 
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5 

environment, will progressively hydrolyse to compounds 
having feeding stimulating activity. 

Compounds having feeding stimulating activity 
typically have an aromatic nucleus substituted by said at 
5 least two OR groups. 

Typically such compounds have the following general 
formula I : 



10 




15 wherein Ri is selected from the group consisting of 

hydrogen, alkyl, substituted alkyl, aryl, substituted aryl , 
aralkyl, and substituted aralkyl ; 

R 2 , R3, R4 , R5 and R 6 are independently selected from 
the group consisting of hydrogen, hydroxyl , alkyl, 

20 substituted alkyl, alkoxy, substituted alkoxy, aryl, 
substituted aryl, aryloxy, substituted aryloxy, alkaryl, 
substituted alkaryl, alkaryloxy and substituted alkaryloxy, 
or R 2 and R3 together, R 3 and R 4 together, R 4 and R5 together 
and/or R 5 and Re together form an aryl group; 

2 5 provided only that at least one of R2 , R3, R4, R5 or R 6 

is hydroxyl, alkoxy, substituted alkoxy, aryloxy, 
substituted aryloxy, alkaryloxy or substituted alkaryloxy. 

Preferably, Ri is selected from the group consisting 
of hydrogen, alkyl, aryl and alkaryl. 

3 0 More preferably, Ri is selected from the group 

consisting of hydrogen, methyl, ethyl, phenyl and benzyl. 
More preferably still, R± is hydrogen. 

Preferably, R 2 , R 3 , R 4/ R 5 and R 6 are independently 
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selected from the group consisting of hydrogen, hydroxyl , 
alkyl, alkoxy, aryl, aryloxy, alkaryl, and alkaryloxy. 

More preferably, R 2 , R 3 , R4, R5 and R 6 are 
independently selected from the group consisting of 
5 hydrogen, hydroxyl, methyl, ethyl, methoxy, ethoxy, phenyl, 
phenoxy, benzyl and benzyloxy. 

More preferably still, at least one of R 2/ R 3 , R 4 , R 5 
or R 6 is hydroxyl. In particular, R 2 or R 6 , R3 or R5 or R 4 
is typically hydroxyl. 
10 Particularly preferred compounds for use in the 

present invention are selected from the group consisting 
of: 

p-hydroquinone ( 1 , 4 -dihydroxybenzene ) 
catechol ( 1 , 2 -dihydroxybenzene ) 
15 resorcinol ( 1 , 3-diahydroxybenzene) 

phloroglucinol (1,3, 5- trihydroxybenzene ) 
4-methoxyphenol 

methoxyhydroquinone (l-methoxy-2 , 5 -dihydroxybenzene ) 
1 , 4-dimethoxybenzene 
2 0 4 -phenoxyphenol 

phenylhydroquinone 
4 -benzyl oxyphenol 

Moreover, addition compounds such as quinhydrone (an 
addition compound of 1 mole hydroquinone and 1 mole 

2 5 quinone) are also envisaged. 

Alternatively, said compound may have a plurality of 
aryl moieties . 

Preferably each said aryl moiety is a benzene ring and 
the compound is a polyphenylether . Typically, the 

3 0 polyphenylether is an ether of p-hydroquinone having 

between 2 and 5 p-hydroquinone residues. 

The composition may further comprise a biologically 
acceptable carrier and/or extender. 
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As used throughout the specification and claims the 
term "alkyl" refers to straight or branched chain alkyl 
radicals, preferably Ci-C 10 alkyl radicals and, more 
preferably, Ci-C 4 alkyl radicals. 
5 As used throughout the specification and claims the 

term "substituted alkyl" refers to an alkyl radical 
substituted by any substituent, conveniently, by hydroxyl , 
alkoxy, carboxy, carboxyalkyl , carbamoyl, carbamido , amino, 
mono- or di- alkyl substituted amino, halogen, 
10 alkylcarbonyloxy or alkylcarbonylamino . 

As used throughout the specification the term "aryl" 
refers to a six-membered carbocyclic aromatic ring or a 
five- or six-membered heterocyclic aromatic ring containing 
1 ' 2 or 3 oxygen, nitrogen or sulphur atoms as the 
15 heteroatom, and includes fused ring systems containing a 
plurality of such rings. 

As used throughout the specification and claims the 
term "substituted aryl" refers to an aryl radical 
substituted by any substituent, conveniently, by hydroxyl, 
20 alkoxy, carboxy, carboxyalkyl, carbamoyl, carbamido, amino, 
mono- or di- alkyl substituted amino, halogen, 
alkylcarbonyloxy or alkylcarbonylamino. 

As used throughout the specification and claims the 
term "alkoxy" refers to an alkoxy radical containing a 
2 5 straight or branched chain alkyl radicals, preferably Ci-Cio 
alkyl radicals and, more preferably, Ci_C 4 alkyl radicals. 

As used throughout the specification and claims the 
term "substituted alkoxy" refers to an alkoxy radical 
substituted by any substituent, conveniently, by hydroxyl, 
alkoxy, carboxy, carboxyalkyl, carbamoyl, carbamido, amino, 
mono- or di- alkyl substituted amino, halogen, 
alkylcarbonyloxy or alkylcarbonylamino. 



30 
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As used throughout the specification and claims the 
term "aryloxy" refers to an aryloxy radical containing a 
six-membered carbocyclic aromatic ring or a five- or six- 
membered heterocyclic aromatic ring containing 1, 2 or 3 
5 oxygen, nitrogen or sulphur atoms as the heteroatom, and 
includes fused ring systems containing a plurality of such 
rings . 

As used throughout the specification and claims the 
term "substituted aryloxy" refers to an aryloxy radical 

10 substituted by any substituent, conveniently, by hydroxyl, 
alkoxy, carboxy, carboxyalkyl, carbamoyl, carbamido, amino, 
mono- or di- alkyl substituted amino, halogen, 
alkylcarbonyloxy or alkylcarbonylamino . 

As used throughout the specification and claims the 

15 term "alkaryl" refers to an alkaryl radical comprising a 
straight or branched chain alkylene radical, preferably a 
Ci-Cio alkylene radical and, more preferably, a Ci-C 4 
alkylene radical and a six-membered carbocyclic aromatic 
ring or a five- or six-membered heterocyclic aromatic ring 

2 0 containing 1, 2 or 3 oxygen, nitrogen or sulphur atoms as 
the heteroatom, and includes fused ring systems containing 
a plurality of such rings . 

As used throughout the specification and claims the 
term "substituted alkaryl" refers to an alkaryl radical 

2 5 substituted by any substituent, conveniently, by hydroxyl, 

alkoxy, carboxy, carboxyalkyl, carbamoyl, carbamido, amino, 
mono- or di- alkyl substituted amino, halogen, 
alkylcarbonyloxy or alkylcarbonylamino. 

As used throughout the specification and claims the 

3 0 term "alkaryloxy" refers to an alkaryloxy radical 

containing a straight or branched chain alkyl eneoxy group, 
preferably a Ci-Cio alkyleneoxy group and, more preferably, 
C1-C4 alkyleneoxy group, and a six-membered carbocyclic 
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aromatic ring or a five- or six-membered heterocyclic 
aromatic ring containing 1, 2 or 3 oxygen, nitrogen or 
sulphur atoms as the heteroatom, and includes fused ring 
systems containing a plurality of such rings. 
5 As used throughout the specification and claims the 

term "substituted alkaryloxy" refers to an alkaryloxy 
radical substituted by any substituent, conveniently, by 
hydroxyl, alkoxy, carboxy, carboxyalkyl , carbamoyl, 
carbamido, amino, mono- or di- alkyl substituted amino, 

10 halogen, alkylcarbonyloxy or alkylcarbonylamino . 

As used throughout the specification and claims, the 
words "comprise", "comprises" and "comprising" are used 
in a non-exclusive sense, except where the context 
requires otherwise . 

15 According to a second aspect of the present invention 

there is provided a method of stimulating feeding activity 
in termites, comprising the steps of: 

(1) providing a feeding stimulant as described 
above ; and 

20 (2) applying said feeding stimulant to a locus. 

Preferably, there is a food source at said locus. 
According to a third aspect of the present invention 
there is provided a method of attracting termites to a 
locus, comprising the steps of: 
25 (1) providing a food source at said locus, 

(2) providing a feeding stimulant as described 
above ; and 

(3) applying said feeding stimulant to said locus. 
The compounds of general formula I act as a feeding 

30 stimulant and/or attractant to termite species, in 
particular, to Mastotermes darwinians is , Coptotermes 
acinaciformis, Kalotermes flavicollis, Cryptotermes brevis, 
Hodotermes mossambicus , Zootermopsis angusticollis , 
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transported into the nest by foragers and there distributed 
throughout the colony either via food exchange or mutual 
grooming between the nest mates . 

According to a fifth aspect of the present invention 
5 there is provided a termiticidal composition comprising: 

(1) a termiticidal substance; and 

(2) a feeding stimulant as described above. 
According to a sixth aspect of the present invention 

there is provided a compound having at least two OR groups, 
10 each of which is a substituent of an aryl moiety, and R is 
hydrogen or an organic group, and addition compounds 
thereof, when used for stimulating feeding activity in 
termites . 

According to a seventh aspect of the present invention 
15 there is provided a compound having at least two OR groups, 
each of which is a substituent of an aryl moiety, and R is 
hydrogen or an organic group, and addition compounds 
thereof, when used to attract termites to a locus. 

According to an eighth aspect of the present invention 
2 0 there is provided the use of a compound having at least two 
OR groups, each of which is a substituent of an aryl 
moiety, and R is hydrogen or an organic group, and addition 
compounds thereof, in stimulating feeding activity in 
termites . 

25 According to a ninth aspect of the present invention 

there is provided the use of a compound having at least two 
OR groups, each of which is a substituent of an aryl 
moiety, and R is hydrogen or an organic group, and addition 
compounds thereof, in attracting termites to a locus. 

30 According to a tenth aspect of the present invention 

there is provided the use of a compound in the manufacture 
of a bait for attracting termites, said compound having at 
least two OR groups, each of which is a substituent of an 
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aryl moiety, and R is hydrogen or an organic group, and 
addition compounds thereof. 

According to an eleventh aspect of the present 
invention there is provided the use of a compound in the 
5 manufacture of a termiticidal composition, said compound 
having at least two OR groups, each of which is a 
substituent of an aryl moiety, and R is hydrogen or an 
organic group, and addition compounds thereof. 

Typically, the compound having at least two OR groups 
10 is a compound of general formula I as described above. 

It has been found that para-hydroquinone is the 
natural feeding stimulant, but exists in the labial glands 
of termites almost entirely as its glucose conjugate, 4- 
hydroxyphenyl-S-D-glucopyranoside , which is commonly called 
15 (3-arbutin. (3-Arbutin and glucose conjugates of the other 
compounds of general formula I may also be used in the 
invention described above. In particular, (3-arbutin or 
glucose conjugates of the other compounds of formula I can 
be incorporated into a bait matrix and, through slow decay 

2 0 generating an active compound of general formula I, could 

act as a slow-release system. 

BEST MODE FOR CARRYING OUT THE INVENTION 

Preferred embodiments of the invention will now be 
25 described, by way of example only, with reference- to the 
following examples . 

Example 1 - Use of Labial Glands Extracts as Termite 
At tract ants 

3 0 In order to prepare labial gland extracts, termites 

were killed and the paired labial glands were removed. The 
labial glands were disrupted by freezing them for 15 
minutes at -20°C and extracted with 0.6 ml of water for 12 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS ; 

1. A feeding stimulant for stimulating feeding activity 
in termites, comprising a compound having at least two OR 
groups, each of which is a substituent of an aryl moiety, 
5 and R is hydrogen or an organic group, and addition 
compounds thereof . 



10 



2 . A feeding stimulant as claimed in claim 1 wherein at 
least one R is an organic group and said compound has 
feeding stimulating activity. 



3 . A feeding stimulant as claimed in claim 2 wherein said 
organic group is selected from the group consisting of 
alkyl, substituted alkyl , aryl, substituted aryl, aralkyl 

15 and substituted aralkyl. 

4. A feeding stimulant as claimed in claim 1 wherein at 
least one R is an organic group and said compound is a 
precursor of a compound with feeding stimulating activity. 

20 

5. A feeding stimulant as claimed in claim 4 wherein said 
compound is hydrolysed to a compound in which said at least 
one R is hydrogen. 

25 6. A feeding stimulant as claimed in claim 5 wherein said 
organic group is a carbohydrate moiety. 



7. A feeding stimulant as claimed in claim 6 wherein said 
compound is (3-arbutin. 

8. A feeding stimulant as claimed in claim 1 wherein said 
compound has an aromatic nucleus substituted by said at 
least two OR groups. 
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9 . A feeding stimulant as claimed in claim 8 wherein said 
compound has the following general formula I: 



OR, 




(I) 



10 wherein R x is selected from the group consisting of 

hydrogen, alkyl , substituted alkyl, aryl, substituted aryl , 
aralkyl and substituted aralkyl; 

R2 / R3/ R4 , Rs and R 6 are independently selected from 
the group consisting of hydrogen, hydroxyl , alkyl, 

15 substituted alkyl, alkoxy, substituted alkoxy, aryl, 
substituted aryl, aryloxy, substituted aryloxy, alkaryl, 
substituted alkaryl, alkaryloxy and substituted alkaryloxy, 
or R 2 and R 3 together, R 3 and R 4 together, R 4 and R s together 
and/ or R 5 and R 6 together form an aryl group; 

2 0 provided only that least one of R 2 , R3, R4 , R5 or R 6 is 

hydroxyl, alkoxy, substituted alkoxy, aryloxy, substituted 
aryloxy, alkaryloxy or substituted alkaryloxy. 

10 . A feeding stimulant as claimed in claim 9 wherein Ri 
25 is selected from the group consisting of hydrogen, alkyl, 
aryl and alkaryl . 

11. A feeding stimulant as claimed in claim 10 wherein Ri 
is selected from the group consisting of hydrogen, methyl, 

3 0 ethyl, phenyl and benzyl. 

12 . A feeding stimulant as claimed in claim 11 wherein Ri 
is hydrogen. 
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13 . A feeding stimulant as claimed in any one of claims 9 
to 12 wherein R 2 , R 3 , R 4 , R5 and R 6 are independently 
selected from the group consisting of hydrogen, hydroxyl, 
alkyl, alkoxy, aryl, aryloxy, alkaryl , and alkaryloxy. 

5 

14. A feeding stimulant as claimed in claim 13 wherein R 2 , 
R3/ R4, R5 and R 6 are independently selected from the group 
consisting of hydrogen, hydroxy 1 , methyl, ethyl, methoxy, 
ethoxy, phenyl, phenoxy, benzyl and benzyloxy ' 

10 

15. A feeding stimulant as claimed in claim 14 wherein R 2 
or R 6 is hydroxy 1 . 

16. A feeding stimulant as 'claimed in claim 14 wherein R 3 
15 or R 5 is hydroxyl . 

17. A feeding stimulant as claimed in claim 14 wherein R 4 
is hydroxyl . 

20 18. A feeding stimulant as claimed in claim 1 wherein said 
compound is selected from the group consisting of: 

p-hydroquinone 

quinhydrone 

catechol 
25 resorcinol 

phloroglucinol 

4 -me thoxypheno 1 

methoxyhydroquinone 

1 , 4-dimethoxybenzene 
3 0 4 -phenoxypheno 1 

phenylhydroquinone 

4 -benzyloxyphenol 
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19. A feeding stimulant as claimed in claim 1 wherein said 
compound has a plurality of aryl moieties. 

20. A feeding stimulant as claimed in claimed 19 wherein 
each said aryl moiety is a benzene ring. 

21. A feeding stimulant as claimed in claim 20 wherein 
said compound is a polyphenylether . 

10 22. A feeding stimulant as claimed in any one of claims 1 
to 21 further comprising a biologically acceptable carrier 
and/or extender. 

23. A method of stimulating feeding activity in termites, 
15 comprising the steps of : 

(1) providing a feeding stimulant as claimed in any 
one of claims 1 to 22; and 

(2) applying said feeding stimulant to a locus. 

20 24. A feeding stimulant as claimed in claim 23 wherein 
there is a food source at said locus. 

25. A method of attracting termites to a locus, 
comprising the steps of: 
25 (1) providing a food source at said locus; 

(2) providing a feeding stimulant as claimed in any 
one of claims 1 to 22; and 

(3) applying said feeding stimulant to said locus. 

30 26. A bait for attracting termites, comprising: 

(1) a food source; and 

(2) a feeding stimulant as claimed in any one of 
claims 1 to 22 . 



j 

5 
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27. A bait as claimed in claim 26 wherein said food 
source is a source of cellulose. 

28. A bait as claimed in claim 27 wherein said food 
5 source is selected from the group consisting of paper, 

cardboard, canite, chipboard, sound wood and fungally 
decayed wood. 

29. A bait as claimed in any one of claims 26 to 28 
10 further comprising a termiticidal substance. 

30. A bait as claimed in claim 29 in which said 
termiticidal substance is a chitin synthesis inhibitor or 
an insect growth regulator. 

15 

31. A bait as claimed in any one of claims 26 to 30 
further comprising an antioxidant. 

32. A bait as claimed in any one of claims 26 to 31 
20 further comprising a synergist and/or other attractants. 

33. A bait as claimed in any one of claims 26 to 32 
further comprising nutrients such as nitrogen-containing 
compounds and carbohydrates . 



25 
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34. A termiticidal composition comprising: 

(1) a termiticidal substance; and 

(2) a feeding stimulant as claimed in any one of 
claims 1 to 22 . 

35. A termiticidal composition as claimed in claim 34 
wherein said termiticidal substance is a chitin synthesis 
inhibitor or insect growth regulator. 
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36. A compound having at least two OR groups, each of 
which is a substituent of an aryl moiety, and R is hydrogen 
or an organic group, and addition compounds thereof, when 
used for stimulating feeding activity in termites. 

5 

37. A compound as claimed in claim 36 of general formula 
I as defined in claim 9. 



10 
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38. A compound having at least two OR groups, each of 
which is a substituent of an aryl moiety, and R is hydrogen 
or an organic group, and addition compounds thereof, when 
used to attract termites to a locus. 



39. A compound as claimed in claim 38 of general formula 
15 1 as defined in claim 9. 

40. The use of a compound having at least two OR groups, 
each of which is a substituent of an aryl moiety, and R is 
hydrogen or an organic group, and addition compounds 
thereof, in stimulating feeding activity in termites. 

41. The use of a compound as claimed in claim 40 wherein 
said compound is of general formula I as defined in claim 
9. 

42. The use of a compound having at least two OR groups, 
each of which is a substituent of an aryl moiety, and R is 
hydrogen or an organic group, and addition compounds 
thereof, in attracting termites to a locus. 

43. The use of a compound as claimed in claim 42 wherein 
said compound is of general formula I as defined in claim 



25 



30 



WO 00/36914 




PCT/AU99/01033 



29 

44. The use of a compound in the manufacture of a bait 
for attracting termites, said compound having at least two 
OR groups , each of which is a substituent of an aryl 
moiety, and R is hydrogen or an organic group, and addition 
5 compounds thereof . 



45. The use of compound as claimed in claim 44 wherein 
said compound is of general formula I as defined in claim 
9. 

10 

46. The use of a compound in the manufacture of a 
termiticidal composition, said compound having at least two 
OR groups, each of which is a substituent of an aryl 
moiety, and R is hydrogen or an organic group, and addition 

15 compounds thereof. 



47. The use of a compound as claimed in claim 46 wherein 
said compound is of general formula I as defined in claim 
9 . 
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TERMTTK ATTRACT ANT AND/ OR FE KOI NCI STIMULANT 

T rcHNXi CA L_£IEU :; I ) 

The present invention is concerned with attractants 
5 and/or feeding stimulants for termites and. more 
particularly, with attractants and/or feeding stimulants 
for use in termite boits and dS a component of termiticidal 
compositions . 

10 BACKGROUND ART 

Organochlorines have underpinned termite control 
around the world including in Australia, for many decades. 
With the ban on the use of organochlorines for termite 
control in Australia since 1995 and earlier or at similar 
times in other countries, increasing efforts are being 
mounted to develop alternative termite management systems. 
Bait systems for the control of active termite infestations 
are considered increasingly the key management option for 
such situations. 

2 0 m bait systems termites are offered a matrix on which 

the insects ought to feed in preference to other food 
sources available to a termite colony. Termites either 
take up a slow-acting, non-repellent lethal product which 
is incorporated into the food (matrix) or the termites 
25 which aggregate in the matrix are directly treated with 
such a product. in both scenarios the agent is transported 
into the nest by the foragers and there distributed 
throughout the colony either via food exchange or mutual 
grooming between nest mates. 
30 Following considerable research around the world there 

is now a growing awareness that just finding an effective 
bait toxin, initially thought to be the main impediment to 
the application of baits, is no guarantee at all that a 
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termites have a choice and chat Che insects cannot be 
forced to make contact „ U h the baits. Termites have to be 
able to locate a bait station in the first place, and once 
it is found, be attracted to it in significant numbers so 
that adequate transfer of the toxin from the bait site to 
the colony can occur. Differences in behaviour between 
species of termite, between colonies within a species and 
between conditions at various sites potentially restrict 
the effectiveness of this control strategy. Currently used 
bait matrices, in roost cases j ust straight cellulose 
products (timber, cardboard, paper), do not necessarily 
ensure contact and build up of termite miners in bait 
15 stations in a reliable, predictable fashion. 

Attempts have been made to enhance the attraction of 
termites to bait matrices through the addition of 
attractant compounds. Fo r example. International 

Application WO99/07218 describes the use of 2,4 heptadienal 
as an attractant for social pest insects such as wasps and 
termites. United States Patent No. 5,637,298 describes 2-4 
naphthalenemethanol derivative substituted at the 7 or 8 
position of the naphthalene ring structure by methyl, 
ethyl, propyl or isopropyl, and indicates that these 
compounds increase bait acceptance by termites. Likewise, 
United states Patent No. 5,756,114 describes the 
incorporation of certain aromatic compounds including 
resorcylic acid, protecatechuic acid and vanillic acid into 
baits on the basis that they act as food odour attractants. 
These compounds apparently mimic the trail -marking 
pheromone (Z , Z, E) -3,6,8 -dodeca tr ien - 1 - ol . Thus, while they 
promote termite aggregation they do not necessarily 
stimulate feeding behaviour, and any increased feeding may 
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5 chenucai signals present i„ the environment or produced by 
rubers of the colony . Thesg ^ ^ 

behaviours including £oraflinfl fQr tood ^ 
exploitation of a food source. For exajnple< during 
feeding. termites release a chemical signal from an 
10 exocrine gland that stimulates nest mates to feed at the 
same site. thereby ensuring a rapid and efficient 
exploitation of the food source. 

All species of termite have paired labial glands 
located in the thorax. The glandular ducts join in the 
head with those of the water sacs and the contents are 
secreted from the mouth as saliva. This secretion has been 
reported to have various functions depending on. the 
species, and has variously been identified as a defensive 
substance in soldier termites, a regulator of nesC 
microclimate, a supporter of fungal cultivation in the nest 
or as a social nutrient. In addition, the labial glands 
have been said to secrete a cementing substance for nest 
construction or gallery building and have been identified 
as a source of digestive enzymes. 

More recently. Reinhard et al . . Journal ot Chenictl 
Ecology, Vol. 23 N o. 10, 1997 concluded that the labial 
9land secretion may P l ay a pheromonal role during food 
exploitation, and that this might be a general phenomenon 
m termites. Reinhard et al . took labial gland extracts 
and used these in feeding choice tests. They observed that 
the labial gland secretion carries a signal that stimulates 
gnawing and feeding by termite workers during food 
exploitation. Tne extract of the labial gland even 
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elicited feeding behaviour when applied without too; 
glass place,. These extracts were, tested with both 
Recicvlicem^s santonensis and Schedorhinotermes lamanianus 
and proved to elicit a significant feeding preference in 
the two species. m view of this, Remhard et al . 
suggested that the signal function of the labial gland 
serration for food exploi Ld t ion is phylogenetically old and 
non-species specific. The chemical signal has now been 
identified for the first time and has proved to work as a 
powerful feeding stimulant at natural low concentrations on 
a wide range of termite species. In view of this a class 
of compounds which stimulate termite feeding has been 
identified. 



15 DISCLOSURE OF THE INVENTION 

According to a first aspect of the present invention 
there is provided a feeding stimulant for stimulating 
feeding activity in termites, comprising a compound having 
at least two OR groups, each of which is a substituent of 
2 0 an aryl moiety, and R is hydrogen or an organic group, and 
addition compounds thereof. 

Where the feeding stimulant is a compound in which at 
least one R is an organic group it may have feeding 
stimulating activity or may be a pre-cursor of a compound 
25 with feeding stimulating activity. 

In the former case, the organic group is preferably 
selected from the group consisting of alkyl, substituted 
alkyl, aryl or substituted aryl, and in the latter case is 
typically a compound which is hydrolysed to one having 
30 feeding stimulating activity, such as those in which the 
organic group is a carbohydrate moiety. P-Arbucin is one 
such compound. Polymers or oligomers such as 

polyphenylethers , as well as being long-lived in the 
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environment, wi J ] progressively hydrolyse u, compound, 
having feeding s t \ mu 1 a l i no, activity. 

Compounds having feeding stimulating activity 
typically have an aromatic nucleus substituted by said at 
5 least two OR groups. 

Typically such compounds have th/ fallowing general 
formula I 
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15 wherein Rj is selected from the group consisting of 

hydrogen, alkyl, substit/ted alkyl, aryl , substituted aryl, 
aralkyl, and substituted aralkyl; 

R 2 , R 3 , R 4 , R s ar/d R 6 are independently selected from 
the group consisting of hydrogen, hydroxyl, alkyl, 
20 substituted alkyl/ alkoxy, substituted alkoxy, aryl, 
substituted aryly aryloxy, substituted aryloxy, alkaryl, 
substituted alka/yl, alkaryloxy and substituted alkaryloxy, 
or R 2 and R 3 toqfether, Rj and R 4 together, R 4 and R 5 together 
and/or R s and ^ 6 together form an aryl group; 
25 provide^ only that at least one of R 2 , R 3 , R 4 , R b or R 6 

is hydroxyl, alkoxy, substituted alkoxy, aryloxy, 
substituted aryloxy, alkaryloxy or substituted alkaryloxy. 

Preferably, Rj is selected from the group consisting 
of hydrogen, alkyl, aryl and alkaryl . 
30 Mqre preferably, R ; is selected from the group 

consisting of hydrogen, methyl, ethyl, phenyl and benzyl. 
More preferably still, R] is hydrogen. 

Preferably, R 2 , R 3 , R, ( , n b and R,, are independently 
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" deCted fr ° m th * *™»*> consisting of hydrogen, hydroxy], 
aIky1 ' dlk0Xy ' ^y' 1 ' "yloxy. aikary], and alkaryloxv. 

More preferably, R, , R„ R , , R ^ and R . are 
independently selected from the group consisting of 
hydrogen, hydroxyl, methyl, ethyl, methoxy, ethoxy, phenyl, 
pbenoxy, benzyl and benzyloxy. 

More preferably still, at least one o£ R 2 , R 3/ R< , R 5 
or R 6 is hydroxyl. m particular, R 2 or R 6 , R, or r 5 or R< 
is typically hydroxyl. 

Particularly preferred compounds for use in the 
present invention are selected from the group consisting 

Of: 

p-hydroquinone (1, 4-dihydroxybenzene) 
catechol (1, 2-dihydroxybenzene) 
1 5 resorcinol (1,3 -diahydroxybenzene ) 

phloroglucinol (1,3, 5-trihydroxybenzene) 
4-methoxyphenol 

methoxyhydroquinone (l-methoxy-2 , 5-dihydroxybenzene) 
1, 4-dimethoxybenzene 
20 4-phenoxyphenol 

phenylhydroquinone 
4-benzyloxyphenol 

Moreover, addition compounds such as quinhydrone (an 
addition compound of 1 mole hydroquinone and 1 mole 
25 quinone) are also envisaged. 

Alternatively, said compound may have a plurality of 
aryl moieties . 

Preferably each said aryl moiety is a benzene ring and 
the compound is a polyphenylecher . Typically, the 

30 polyphenylether- is an ether of p-hydroquinone having 
between 2 and S p-hydroquinone residues. 

The composition may further comprise a biologically 
acceptable carrier and/or extender. 
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A:-: used throughout: the specification and claim.,: r he 
term "alkyl" refers to straight or branched chain aj.ky.l 
radicals. preferably C.-C IC alkyl radicals and. more 
preferably, C ; .C, alkyl radicals. 
5 As used throughout the specification and claims the 

term "substituted alkyl" refers to an alkyl radical 
substituted hy any subctituent, conveniently, by hydroxy 1 . 
alkoxy, carboxy, carboxyalkyl, carbamoyl, carbamido, amino, 
mono- or di- alkyl substituted amino, halogen, 
10 alkylcarbonyloxy or alkylearbonylamino . 

As used throughout the specification the term "aryl" 
refers to a six-membered carbocyclic aromatic ring or a 
five- or six-membered heterocyclic aromatic ring containing 
1- 2 or 3 oxygen, nitrogen or sulphur atoms as the 
heteroatom, and includes fused ring systems containing a 
plurality of such rings. 

As used throughout the specification and claims the 
term "substituted aryl" refers to an aryl radical 
substituted by any substituent, conveniently, by hydroxyl. 
alkoxy, carboxy, carboxyalkyl, carbamoyl, carbamido, amino, 
mono- or di- alkyl substituted amino, halogen, 
alkylcarbonyloxy or alkylearbonylamino. 

As used throughout the specification and claims the 
term "alkoxy" refers to an alkoxy radical containing a 
25 straight or branched chain alkyl radicals, preferably Ci-C !0 
alkyl radicals and, more preferably, Ci-Cj alkyl radicals. 

As used throughout the specification and claims the 
term "substituted alkoxy" refers to an alkoxy radical 
substituted by any substituent, conveniently, by hydroxyl. 
30 alkoxy, carboxy, carboxyalkyl, carbamoyl, carbamido, amino, 
mono- or di- alkyl substituted amino, halogen, 
alkylcarbonyloxy or alkylearbonylamino. 
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As us*,, trough,,,, t h, ,,x-ci f: ic, t ion and claim.,, rh, 
term "acylo,,- rci.s t. o an aryloxy radical contain^ , 
six-membered carbocycl i c somatic ring or a f ive - o> six- 
membered heterocyclic aromatic rang containing 1. 2 or 3 
oxygen, nitrogen or sulphur atoms as the heteroatom. and 
includes fused ring systems containing a plurality of such 
rings . 

As used throughout; the specification and claims the 
term "substituted aryloxy" refers to an aryloxy radical 
substituted by any substituent, conveniently, by hydroxyl. 
alkoxy, carboxy, carboxyalkyl , carbamoyl, carbamide, amino, 
mono- or di- alkyl substituted amino, halogen, 
alkylcarbonyloxy or alkyl carbonylamino . 

As used throughout the specification and claims the 
term "alkaryl" refers to an alkaryl radical comprising a 
straight or branched chain alkylene radical, preferably 
Ci-Cio alkylene radical and, more preferably, a c,_c 4 
alkylene radical and a six-membered carbocyclic aromatic 
ring or a five- or six-membered heterocyclic aromatic ring 
containing 1, 2 or 3 oxygen, nitrogen or sulphur atoms as 
the heteroatom, and includes fused ring systems containing 
a plurality of such rings. 

As used throughout the specification and claims the 
term "substituted alkaryl" refers to an alkaryl radical 
substituted by any substituent, conveniently, by hydroxyl, 
alkoxy, carboxy. carboxyalkyl, carbamoyl, carbamido, amino, 
mono- or di- alkyl substituted amino, halogen, 
alkylcarbonyloxy or alkylcarbonylamino . 

As used throughout the specification and claims the 
30 term "alkaryloxy - refers to an alkaryloxy radical 
containing a straight or branched chain alkyleneoxy group, 
preferably a C. -C..- ; alkyleneoxy group and, more preferably.. 
Ci-C- alkyleneoxy group, and » six-membered carbocyclic 
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aromatic rincr or -, c;„- 

J - 1 ,lVt - ^ six -numbered heterocyclic- 

aromatic ring containing l ••> - 

■ Jni ' ly 1 - *■ in 1 oxygen, nitroqen or 

sulphur atom, as the heteroacom. and includes fused ri 
systems containing a plurality of such rings. 
5 As used throughout the specification and claims the 

term "substituted alkaryloxy- refers co an alkaryloxy 
radical substituted by any substituent, conveniently, by 
hydroxyl, alkoxy, carboxy. carboxyalkyl , carbamoyl, 
carbamide, amino, mono- or di~ alkyl substituted amino, 
10 halogen, alky lcarbonyloxy or alkylcarbonylamino . 

As used throughout the specification and claims, the 
words "comprise", "comprises" and "comprising" are used 
in a non-exclusive sense, except where the context 
requires otherwise. 

According to a second aspect of the present invention 
there is provided a method of stimulating feeding activity 
m termites, comprising the steps of: 

(1) providing a feeding stimulant as described 
above ; and 

(2) applying said feeding stimulant to a locus. 
Preferably, there is a food source at said locus. 
According to a third aspect of the present invention 

there is provided a method of attracting termites to a 
locus, comprising the steps of: 
25 (1) providing a food source at said locus, 

(2) providing a feeding stimulant as described 
above ; and 

(3) applying said feeding stimulant to said locus. 
The compounds of general formula I act as a feeding 

30 stimulant and/or attractant to termite species, in 
particular. to Mascocermes darwiniensis , Copcocermeo 
acinaciformis. Kalocermes flavicollis, Cryptoterrnes brevis. 
Hodocermes mossambicus. Zootermopsis angusticoll is . 
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5 Macrotermes subhyalinus. 

According to a fourth aspect of the present invention 
there is provider! a bait for dCCracCing Cermites< 
comprising : 

(1) a food source; and 
10 (2) 3 fee <3in9 stimulant as described above. 

Typically the food source is a source of cellulose 
such as paper, cardboard, canite, chipboard, and sound or 
fungally decayed wood. The compound of general formula I 
w applied to the bait matrix in any convenient manner, 
such as by spraying a solution of the compound on the bait 
matrix, soaking the bait matrix in such a solution or by 
admixture with a solid compound of general formula i. 

The bait matrix may also contain synergists and other 
attractants, as well as beneficial components such as 
nitrogen-containing compounds, carbohydrates and the like 
as nutrients. 

Where necessary, antioxidants such as BHT, BHA or 
tocopherols may be added to stabilise the active compound 
within the bait. A controlled release system for the 
compound of general formula I may be employed where 
desirable. 

Preferably, the bait matrix includes added toxins such 
as chitin synthesis inhibitors, insect growth regulators 
and other termiticides . Alternatively. termiticidal 
substances can be applied to the bait matrix once ic has 
been deployed in the field and has attracted « significant 
number of termites. In either case, it ir; preferred that 
the toxin be slow-acting and non- repel lent so as to be 
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transported lnio the nest by foraq* 
throughout che colony either via food 



gei\s and there di s r : i d;j l 

exchange or mutual 



grooming between the nest mates. 

According to a fifth aspect of the present invention 
there is provided a termiticidal composition comprising; 

(1) a termiticidal substance; and 

(2) * feeding ctimulant as described above. 
According to a sixth aspect of the present invention 

there is provided a compound having at least two OR groups, 
each of which is a substituent of an aryl moiety, and R is 
hydrogen or an organic group, and addition compounds 
thereof, when used for stimulating feeding activity in 
termites , 

According to a seventh aspect of the present invention 
15 there is provided a compound having at least two OR groups, 
each of which is a substituent of an aryl moiety, and R is 
hydrogen or an organic group, and addition compounds 
thereof, when used to attract termites to a locus. 

According to an eighth aspect of the present invention 
20 there is provided che use of a compound having at least two 
OR groups, each of which is a substituent of an aryl 
moiety, and R is hydrogen or an organic group, and addition 
compounds thereof, in stimulating feeding activity in 
termi ces . 

25 According to a ninth aspect of the present invention 

there is provided the use of a compound having at least, two 
OR groups, each of which is a substituent of an aryl 
moiety, and R is hydrogen or an organic group, and addition 
compounds thereof, m attracting termites to a locus. 

30 According to a tenth aspect of the present invention 

there is provided the use of a compound in the manufacture 
of a bait for attracting termites, said compound having at 
least two OR groups, each of which is a substituent of an 
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aryl moiety, and K i r. hydrocen or on orq.mr or cup, CJll n 
addition compounds thereof. 

According to an eleventh aspect of the present 
invention there is provided the use of a compound m the 
5 manufacture of a tcrmi ticidal composition, said compound 
having at least two OR groups, each of which is a 
suJDstituent of an aryl moiety, and R is hydrogen or an 
organic group, and addition compounds thereof. 

Typically, the compound having at least two OR groups 
10 is a compound of general formula I as described above. 

It has been found that para-hydroguinone is the 
natural feeding stimulant, but exists in the labial glands 
of termites almost entirely as its glucose conjugate, 4- 
hydroxyphenyl-S-D-glucopyranoside , which is commonly called 
15 3-arbutin. 3-Arbutin and glucose conjugates of the other 
compounds of general formula I may also be used in the 
invention described above. In particular, p-arbutin or 
glucose conjugates of the other compounds of formula 1 can 
be incorporated into a bait matrix and, through slow decay 
20 generating an active compound of general formula' I, could 
act as a slow-release system. 



BEST MODBJFOR CARRYING OUT THE INVENTION 

Preferred embodiments of the invention will now be 
25 described, by way of example only, with reference to the 
following examples . 

Example 1 - Use of Labial Glands Extracts as Termite 
Attractants 

3° In order to prepare labial gland extracts, termites 

were killed and the paired labial glands were removed. The 
labial glands were disrupted by freezing them for 15 
.minutes at -20°C and extracted with 0.6 mJ of water for 12 
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' : -°"" C uricii "S<^ The lal;,,,,] M j, 

tested are listed 

^as chemically 

ie presence of para-hydroquinone, and re was 
found to be present in all. Selected extracts were used in 
a bioassay to establish feedir 
Table 1. below 



analysed tor the 



ing choice, as indicated in 
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15 



^^La blal gland ex tracts prepared and tested 

Termice Species 





Extracted 


AaJocermas flavicollis 


40 


Crypnotexmes brevis 


70 


Mastocermes darwiniensi$ 


30 


Hodotermes mossambicus 


40 


Zootermopsis anguscicoJlis 


40 


XecicuJicermes fla\si pQ s 


70 


Xeciculicermes santonensis 


70 


Hezerotermes indicola 


120 


Schedorhinotermes lamanianus 


60 


Coptoczrmes formosarjus 


70 


Copcocermes acinacx formSs 


80 


Hasuticetmes nigriceps 


60 


Masucicermes exiciosus 


70 


TrinarvitzermGs trinervoides 


30 


Mactrotermes subhyalinus 


40 



No. of glands Chemically 
Ana lysed 



Bioassayed 



The methodology employed in the choice tests was that 
used by Reinhard et al . supra, m these experiments the 
termites were housed in a suitable container with access 
via a silicone tube to a foraging arena, in each experiment 
cwo semicircles of moist filter paper ,2.5cm in diameter) 
were placed close beside each other in the arena. One of 
the two semicircles was randomly chosen tor application of 
one of the 25pl allots of labial gl,nd extras and then 
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Wt'i:.. lust 

moistened, l .-ediiu, in trrnirc. , - , t 

DenaViOUI ' Wl ' lth — ** -sily revised by the 
hypognathouo head position* wherein the elites bore their 
mandibles into che food and wr igg l e their heads trying to 
-ar off i ittle p.eces, which chey can then transport back 

to the ne.se . 

The distribution of the f irst 20 gnawing/ feeding 
termites on the semicircles was registered. For example it 
was observed chat 19 of 20 M astoCermes darwlniensis 
cernutes responded by gnawing and eating the filter paper 
Created with one equivalent of its labial gland secretion 
while only one termite responded to the control 
Similarly. 18 0 f 20 C. acin*cifor mis termites responded by 
15 gnawing and eating the filter paper treated with 2 5 
equivalents of its labial gland secretion while 2 responded 
to the control. A further important observation was that 
termites of selected species also responded strongly in the 
bioassay to labial gland secretion from an unrelated 
20 species. For instance, C. acinaciformis termites responded 
to a test paper treated with one equivalent of M 
darwiniensis gland Secretion whUe „ darwiniensis cermites 
responded to a test paper treated with 2.5 equivalents of 
C acinacifornus gland secretion. These resu l C * 

demonstrate that the Ubi.l gland extract is a non-specific 
feeding stimulant for termites. The results are summarised 
in Table 2 . 
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Trriv;-, ::,.>. ? c. ' CJ ■ " o: IoLmc-] OuaMtuy of" 

Kespoi:cing lo i,; V , P^no ex r. race (gland Keepers 

Pxcrucr equivalents) 

N.darwiniensis H T^u^nTll^iT'' i — 

C . acinaci formis 2.5 

C.acinocifor/nj.s AT. darwiniensis X 

c. acinaci formis 2.S + + , 



An analysis of the labial gland extract shows that 
para-hydroquinone is present ac low levels, usually less 
than 1CT J0 grams per gland, but is present at much higher 
concentrations in the saliva. p-arbutin is present in high 
concentrations in the glands but is no longer evident in 
the saliva. Presumably 3-arbutin is broken down 

enzymatically into para-hydroquinone and glucose during 
release of the termite's saliva, hence it was postulated 
that para-hydroquinone was the principal chemical feeding 
stimulant . 



Example 2 - Syntheti c Compounds as Termite Attractants 

Feeding choice tests were conducted with para- 
hydroquinone and a number of related chemical substances in 
the manner described above in Example 1. The experimental 
data is summarised in Table 3. 
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1 


Tonm r.e spec a ^ 
responding tc 
lure 


■ i 

J i 

' Compound 


Quanui t: y 
i n 

Lure [ng] 


Response 


M. darwiniensis 


p-hydroquinone 




4 + 4 




Quinhydrone 




■+ 4- 


Catechol 


J 


— J -*- 


Resorcinoi 


C 
D 


+ 


Phloroalucinol 


c 
_) 


-/ + 


4 -rnethoxyphenol 


c; 

_D 




Me thoxvhvdrooruinnn a 


C 


+ 


1 / 4 —dime t hoxvhpn y on ^ 


c 

D 


+ + 


4 -phenoxyphenol 


c 




phenvlhvdroaui nnno 




4 


POl vohenvl ether * 


c 
_} 


+ 


4 ^benzvloxvnhpnnl 


c 
D 


-/ + 


C.acinaci formis 


D— hvdrocruinon^ 


T 

X 


+ + + 




oruinhvdrone 


c 


+ + 


catechol 


c 


+ + 




c 




Dhl Ol*00" liipinnl 


c 

D 


+ + 




c 
D 


4- 




r hoxvhvrl rhnjn n/-\n a 

'"•w *_ j. aw j%,^y ii_y wijl, kj"-^UAXilO*lC 


c 
D 


+ 




1 , 4 -dimethoxybenzene 


C 

D 


4- 




4 -phenoxyphenol 


c 


- / + 




phenylhydroquinone 


5 






polyphenylether * 


5 






4 -benzyloxyphenol 


5 






S.actuosus 


p-hydroquinone 


5 


+ 4- + 




C.brevis 


p - hydroqu i none 


5 


+ 4- + 




N. exi tiosus 


p-hydroquinone 


5 


4- + + 




R. santonensis J p-hydroquinone 


5 


+ 4 4 




R.flavipes ] 


p-hydroquinone 


5 


+ 4-4 




C.formosanus ] 


o-hydroquinone 5 


4*4*4 



Mixture comprising mainly a pentamer of p- 
hydroquinone, but including dimer and crimer of p- 
hydroquinone as impurities. 
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When synthetic lurcr; wcr.;.- Levied, none of the 
pr i ncipol ],-ini.-,.J ciLmu coi i s t i l uo n t s idhiu/-, J no;i i i ol a, C- 
arnutm) elicited any feeding snimuJcUion, except. at 
unnaturally high concentrations where they probably served 
a nutritional role as food supplements. However p- 
hydroquinone elicited feeding stimulation at natural trace 
levels in the laboratory bioassays . For instance the 
threshold for attraction was 5 nanograms p-hydroquinone (50 
picomoles) for M. darwiniensis and 100 picograms p- 
hydroquinone (1 picomole) for C. acinaci formis. Thus, 
there are different lower thresholds of feeding stimulation 
for different termite species. 

Synthetic compounds somewhat related in molecular 
structure to hydroquinone also elicited feeding responses 
15 from M. darwiniensis and C. acinaci formis in the laboratory 
bioassays, as shown in Table 3. 



10 



Example 3 - Mode of Attraction 

The mode of attraction of termites to the para- 
20 hydroquinone source may well include both olfactory and 
gustatory stimulation. The attractivity of para- 

hydroquinone over distance (olfactory perception) was 
tested both in empty and sand-filled plastic arenas (ID 
14.5 cm, height 1 cm, . covered with a glass plate), which 
15 were attached via a silicone tube to the housing container 
of the termites. Tests were carried out with M. 
darwiniensis and C. acinaci formis . Per test, two treated 
filter papers (25ng - 25ug p-hydroquinone and water as 
control, respectively) were placed in opposite positions in 
0 the arenas. The direction of the tunnel /gal leries built and 
the behaviour of a foraging termites in reference to the 
position of the filter papers were evaluated. In all tests 
both termite species built tunnels/gallerie3 in direction 
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,hC " p -^>-oqu 1 non,- 1 -r,;a Lw i filcer p,:,*r . n.ve, tow^ci- 
COnCr ° ] tAU * 1 - When i:o ; -,c,no the ren„iu- 

— any walked slowly an a zig.ag way, but when ln 
prounury of the source of p-hydroquinone (ca. 5-6 cm) 
their behaviour changed suddenly: they walked straight and 
fast to che treated filter paper. Based on these 
observational data we concluded that the vapour of p- 
hydroguinone creates an "active space" of several 
centimetres, which once perceived directs the termites 
towards the source of the vapour by the concentration 
gradient. This active space did not get larger with 
increased p-hydroquinone concentration. 

Example 4 - choice Feeding Tests 

Laboratory colonies of Mastotermes darwiniensis and 
Copcocermes acinaciformis have been tested in a choice 
feeding test (mimicking an actual bait situation in the 
field) with pieces of Eucalyptus regnans wood (ca. 3.5g). 
The colonies (ca. 500 termites in M . darwiniensis , 2000 
termites in C . acinaciformis) were housed in plastic 
containers. Plastic arenas of 5cm dimeter. 3.5™ high 
were attached with perspex tubes on opposite sides of the 
colony container. m these arenas the wood was offered: 
one treated with 20ng p-hydroquinone, dissolved in water, 
the other just moistened as control. The wood was dried 
and weighed before and after the test, the difference in 
weight as the amount eaten by termites was analysed after 3 
days, 1 week and 4 weeks. 

After 3 days and one week both M. darwiniensis and C. 
lexnacifornns had eaten significantly more of the wood 
treated with the feeding stimulant than of the control (See 
Table 4). After 4 weeks the effect was gone. Therefore p- 
hydroquinone does act as feeding stimulant in a choice 
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Ceding test, although only , 1 , c r. 1 ,, p hvdroou ,non, uv,,. 
applied, Che , fleer. w dS only short-term. This could b, r 
improved when testing Lhe sign.l in the fieJcl under natural, 
conditions and with complete termite colonies. 

Table_4 : Laboratory choice feeding tests with Mastotermes 
darwiniensis and coptoLvunes acinaci formis : Amount wood 
eaten (g] after 3 days, one week and four weeks, comparing 
wood created with 20ng p-hydroguinone to control (mean ± 
sd, n=20, Wilcoxon-Matched-Pairs-Test, significant 



Species 


Duration of 
trial 


Treated wood 
eAten [gj 


Control wood 
eaten Jg] 


P 


M - darwiniensis 


3 dsys 


0.234*0.139 


0.12l±0.108 


+ * * 


1 week 


0. 737*0. S57 


0.506*0.527 


It w 


4 weeks 


2. 397*0. 968 


2.255i0.918 


n.s. 


C. acinaci formis 


3 days 


0.056+0.0.36 


0.032+0.033 


* * 


1 week 


0,185+0.159 


0.096+0.109 


* * 




4 weeks 


1.162±0.851 


1 .209*0.929 


n.s . 



15 



20 



25 



Example 5 - Field Trials 

Colonies of Coptocermes lactevs (ACT). Coptotermes 
acinaci formis (NT) and Mascocerwes darwiniensis (NT) have 
been used for large baiting trials in the field. 
Furthermore Coptoter/nes frenchi (ACT). Nasuti termes 
exiCiosus (NSW) , Schedorhinotermes actuosus (NT), 
Copcotermes cravians (Malaysia) and Coptotermes 
curvignathus Malaysia) have been tested exemplar Uy at 
infestation sites in urban areas and in the field. Paper 
towel of ca. lOg was used as bait matrix. It was either 
treated with 20ug hydroquinone {dissolved in water) or 
moistened with water only (=control). The paper was folded 
and stuffed in plastic tubes. Termites had access to the 
bait material through holes drilled into the tubes. One 
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!,; " ?dlng ' ;:!! ' SSU ' tlW: ^ field colonies. Jm ,,,,, 

° £ Ch<? ]m ' gC,; fi<ild l '- ri ^'- "P '.o 24 colon ies per speeds 
had been selected, and drums filled with wood had been duo 
5 into the soil around colonies a S feeding sites. Baits were 
Placed on cop of the infested drums and covered with 
Plastic foil and soil. In case o£ the exemplary fcrials 
single infestation sites have been selected and the bait, 
were attached directly onto the infestation and covered 
10 with plastic foil and soil, or cardboard to ensure minimum 
disturbance. Baits were checked after 1 to 4 days or after 
2 weeks, depending on species and activity. The amount of 
paper eaten and the number of termites were analysed. 

As usual in natural field colonies there was a strong 
variation of data between colonies. therefore for 
statistical analysis data had to be transformed into log 
and square root, respectively. m the large field trials 
C. laoceus, M. darwiniensis and C. acinaciformis had all 
consumed significantly more of the bait material and there 
20 were more termites attracted to the baits. when 
hydroguinone had been applied (See Table 5). The exemplary 
tests with C. frenchi. s. actuosus, c. travians and C. 
curvxgnathus all indicated increased feeding activity on 
treated baits over control baits (See Table 6) . Tests with 
25 N. exitiosus showed no feeding activity even alter long 
exposure, due to the difficult dietary preferences of this 
species. However, we could still show increased termite 
presence in treated baits compared to control baits (See 
Table 6). We therefore conclude that hydroquinone in fact, 
acts also under natural conditions i. n the field as strong 
and effective attractant ar:d feeding stimulant on variour. 
termite species, when added to baits. 
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^i>le__5: F Je .ld baiting trials with CvproLcrmes l.cr.cuy, 
(ACT). Copcotermes acinaci t orm.i s (n«T) and Ntscocermes 
darwiniensis ( N'T) . (W) : .Amount bait material eaten (gj and 
(No): number of termites |N) in baits, comparing baits 
treated with 20ug hydroquinor.e to control baits (mean ± SE, 
Paired Samples T-test. significant difference at 

P<0.nm. data transfoiHied to log or sqrt for statistical 

analysis) . 



Species 


Trial 


N 




Treated Bait 


Control Bait 


P 


C. J<acceu^ 


3 days 


17 


No IN) 


0.392*0.156 


0. 18110.099 


» * 


269. 7*169. a 


198.9*147.7 




M , d&x'wi niensis 


2 days 


12 


W[g] 
No[N] 


0.766*0.164 


0.368i0.126 


* » 


18.5 + 3 .6 


7.712.9 


■m » 


C. acinaclformis 


2 days 


16 


wtg] 


O.056±0.010 


0.03S1008 


* * 


No[N] 


12Q.6±29.5 


84.1+20.0 


■* * * 
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Tablc_G: ..-xempiavy Held bajr.inc, r,„)s w, r.,', Oor-rocw- 

f, '* VJan * (MaJa Vsi a >, Coptocern^: curvigna chu* (Malaysia) 
and fe,CKer ffl e S ex.dosus ,NSW) . Proportion bait material 
eaten (%] or terniice presence< respectively, comparing 
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proportion 


Proportion 


Species 


Trial 


n 


eaten/ termite 


eaten/termite 








presence (treated 


presence 








bait) 


(control bait) 


C. frenchi 


2 weeks 


3 


30% 


5Y. 








90% 


0% 






30% 





S. accuosus 


4 days 


1 


5% 


0% 


t\ travians 


1 day 


2 


20% 


r 20% 




60% 


40% 




1 day j 


3 


95% 


20% 




50% 


5% 


/v. exiciosus 


2 weeks | 


4 


Termites present 


Not touched 








Termites present 


Not touched 


Termices present 


Not touched 




Termites present 


Noc touched 



INDUSTRIAL APPLICABILITY 

The compounds of che present invention are useful in 
stimulating feeding activity in termites so as to enhance 
the effectiveness of termite baits. 
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TH^CLA IMS DEFINING THE INVENTION ARE AS FOLLOWS : 
1- A feeding stimulant: for stimulating feeding activity 
in termites, comprising a compound having ai least two OP 
groups, each of which is a substituent of an ary.1 moiety, 
and R is hydrogen or an organic group, and addition 
compounds thereof . 

2. A feeding stimulant as claimed in claim 1 wherein at 
least one R is an organic group and said compound has 
feeding stimulating activity. 



3. A feeding stimulant as claimed in claim 2 wherein said 
organic group is selected from the group consisting of 
alkyl, substituted alkyl, aryl, substituted aryl, aralkyl 

15 and substituted aralkyl. 

4. A feeding stimulant as claimed in claim 1 wherein at 
least one R is an organic group and said compound is a 
precursor of a compound with feeding stimulating activity. 

20 

5. A feeding stimulant as claimed in claim 4 wherein said 
compound is hydrolysed to a compound in which said at least 
one R is hydrogen. 

25 6. A feeding stimulant as claimed in claim 5 wherein said 
organic group is a carbohydrate moiety. 

7. A feeding stimulant as claimed in claim 6 wherein said 
compound is (5-arbutin. 



3. A feeding stimulant as claimed in claim 1 wherein said 
compound has an aromatic nucleus substituted by said at 
least two OR groups. 
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9. A feeding stimulant as claimed in rlaim 8 wherein said 
compound hay the following general formula 1: 




(I) 



*4 



15 



20 



10 wherein R : is selected from the group consisting of 

hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, 
aralkyl and substituted aralkyl; 

Ra- R;w R<j, R* and R 6 are' independently selected from 
the group consisting of/ hydrogen, hydroxyl, alkyl, 
substituted alkyl, alkoxy, substituted alkoxy, aryl, 
substituted aryl,, aryloxy, substituted aryloxy, alkaryl, 
substituted alkaryl, alkaryloxy and substituted alkaryloxy, 
or R 2 and R 3 together, >&3 and R< together, R,, and together 
and/or R 5 and R 6 together form an aryl group; 

provided only /hat least one of R 2 , r 3 , r,, R s or R 6 is 
hydroxyl, alkoxy , /subs tituted alkoxy, aryloxy, substituted 
aryloxy, alkaryloxy or substituted alkaryloxy. 

/ 

10. A feeding stimulant as claimed in claim 9 wherein Ri 
25 is selected from the group consisting of hydrogen, alkyl, 

aryl and alkaryl . 

11. A feeding stimulant as claimed in claim 10 wherein Rj 
is selected from the group consisting of hydrogen, methyl, 

30 ethyl, phenyl and benzyl. 

12 • A feeding stimulant as claimed in claim 11 wherein Ri 
i s hydrogen . 
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13. A feeding stimulant: ^ claimed in ,my one of claims 9 
to 12 wherein R, , r,, R, . r l and R, are independently 
selected from the group consisting of hydrogen, hydroxy!, 
alkyl, alkoxy, aryl ( aryloxy. alkaryl, and alkaryloxy. 

14. A feeding stimulant as claimed in claim 13 wherein R 2 , 
R 3 . R-i. R 5 and n b are independently selected from the group 
consisting of hydrogen, hydroxyl , methyl, ethyl, methoxy, 
ethoxy, phenyl, phenoxy, benzyl and benzyloxy. 



10 



15. A feeding stimulant as claimed in claim 14 wherein R 2 
or R 6 is hydroxyl . 

16. A feeding stimulant as 'claimed in claim 14 wherein R 3 
15 or R 5 is hydroxyl. 

17. A feeding stimulant as claimed in claim 14 wherein R< 
is hydroxyl. 



20 18. A feeding stimulant as claimed in claim 1 wherein said 
compound is selected from the group consisting of: 

p^hydroquinone 

quinhydrone 

catechol 
25 resorcinol 

phloroglucinol 

4 -me thoxyphenol 

methoxyhydroquinone 

1, 4 -dimethoxybenzene 
3 0 4 -phenoxyphenol 

phenylhydroquinone 

4 -benzyloxyphenol 
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19 ' A feedin * stimulant, as claimed in claim 1 wh.re.in c;aid 

compound has a plurality on aryl moieties. 

20. A feeding stimulant as claimed m claimed lg wherein 
5 each said aryl moiety is a benzene ring, 

21. A feedino stimulant as claimed in claim 20 wherein 
said compound is a polyphenylether . 

10 22. A feeding stimulant as claimed in any one of claims 1 
to 21 further comprising a biologically acceptable carrier 
and/or extender. 

23. A method of stimulating feeding activity in termites, 
15 comprising the steps of: 

(1) providing a feeding stimulant as claimed in any 
one of claims 1 to 22; and 

(2) applying said feeding stimulant to a locus. 

20 24. A feeding stimulant as claimed in claim 23 wherein 
there is a food source at said locus. 

25. A method of attracting termites to a locus, 
comprising the steps of: 
25 d) providing a food source at said locus; 

(2) providing a feeding stimulant as claimed in any 
one of claims 1 to 22; and 

(3) applying said feeding stimulant to said locus. 

30 26. A bait for attracting cermi tes , comprising : 

(1) a food source; and 

(2) a feeding stimulant as claimed in any one of 
claims 1 to 22. 
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27. A bait as claimed in claim 26 wherein said food 
source is a source of cellulose. 



28. A bait as claimed in claim 2? wherein said food 

5 source is selected from the group consisting of paper, 

cardboard, canite, chipboard. sound wood and fungally 
decayed wood. 

29. A bait as claimed in any one of claims 26 to 28 
10 further comprising a termiticidal substance. 

30. A bait as claimed in. claim 29 in which said 
termiticidal substance is a chitin synthesis inhibitor or 
an insect growth regulator. 

15 

31. A bait as claimed in any one of claims 26 to 30 
further comprising an antioxidant. 

32. A bait as claimed in any one of claims 26 to 31 
20 further comprising a synergist and/or other attractants. 

33. A bait as claimed in any one of claims 26 to 32 
further comprising nutrients such as nitrogen-containing 



25 



30 



compounds and carbohydrates. 

34. A termiticidal composition comprising: 

(1) a termiticidal substance; and 

(2) a feeding stimulant as claimed in any one of 
claims 1 to 22 . 

35. A termiticidal composition as claimed in claim 34 
wherein said termiticidal substance is a chitin synthesis 
inhibitor or insect: growth regulator. 
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36- A compound having a,. leasc Cwo QR groups ^ ^ 
whxch is a SU b St i tuent of an aryl mo i e r. y . and R As hydroaen 
or an organic group, and addition compounds chereof, when 
used for stimulating feeding activity in termites. 

5 

37. A compound as claimed an claim 36 of general formula 
T *s defined in claim 9. 



38. A compound having at least two OR groups, each of 
10 which is a substituent of an aryl moiety, and R is hydrogen 

or an organic group, and addition compounds thereof, when 
used to attract termites to a locus. 

39. a compound as claimed in claim 38 of general formula 
15 I as defined in claim 9. 



40. The use of a compound having at least two OR groups, 
each of which is a substituent of an aryl moiety, and R is 
hydrogen or an organic group, and addition compounds 
thereof, in stimulating feeding activity in termites. 



20 



41. The use of a compound as claimed in claim 40 wherein 
said compound is of general formula I as defined in clai 



m 
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42. The use of a compound having at least two OR groups, 
each of which is a substituent of an aryl moiety, and R is 
hydrogen or an organic group, and addition compounds 
thereof, in attracting termites to a locus. 

43. The use of a compound as claimed in claim 42 wherein 
said compound is of general formula I as defined in claim 
9 . 
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44. The use of a compound in the manure Lure of d bait, 
for retracting termites, said compound h„vm„ at ]<;osl . Cwo 
OR groups. each of which is a substicuenc of an aryl 
moiety, and R 1S hydrogen or an organic group, and addition 
5 compounds thereof . 



45. The use of rompound as claimed in L -i«iiin 44 wherein 
said compound is of general formula I as defined in claim 
9. 

10 

46. The use of a compound in the manufacture of a 
termiticidal composition, said compound having at least two 
OR groups, each of which is a substituent of an aryl 
moiety, and R is hydrogen or an organic group, and addition 

15 compounds thereof. 

47. The use of a compound as claimed in claim 46 wherein 
said compound is of general formula I as defined in claim 
9 . 
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